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RATIONALE 

This LAP Introduces a variety of 
Important, but rather difficult aspects 
of a proof. Most Important of these is 
the Indirect proof, for such a proof Is 
vital to the acceptance of existence and 
uniqueness theorems. Such a proof is 
presented in iwo forms; the conventional 
two column form and also in paragraph 
form. 

Here you will also learn to recog- 
nize a characterization theorem. Also, 
for the first time, you will be intro- 
duced to th" use of auxiliary sets as an 
Important technique. in proofs. 
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Behavioral Object{;\:s 



able to: 

1. 
2. 

3. 
4. 



e conipkHDn of tho pn^scrlbcd court:© of si'.udy, you will bG 

Given a set of hypotheses, state u valid conclusion. 
Given a statement which calls for an liuih;: l prc'»f: 

a. Write a supposition for this indlroci 

b. Identify a resulting conclusion, 

c. Identify the known fact which is r» cotitradlctlon to the 
conclusion/." 

Given a statement, determine if it Is -aatempnt or rxistcncft^ 
uniqueness, existence and uniqueness, or a t li.Moctorixation 
statement. 

Given a relationship existing between points, lines, and segments 
in a plane; answer true-false, completion or multiple choice typo 
questions concerning theorems, corollaries and definitions rela- 
tive to psrpendlcularity: 

a. Theorem: In a given plane, through a given point of a line, 
there is one and only one line perpendicular to the given 



b. Th3 Perpendicular Bisector Theorem. 

c. Corollary: Given a 'segment and a line in a plane, if two 
point?, of the line are each equidistant from the end points 
of the segment, then the line is the perpendicular bisector 
of the segment. 

d. Theorem: Through a given external point there Is at least 
one line perpendicular to a given line. 

e. Theorem: Through a given extev'nal point there is at most 
one line perpendicular to a given line. 

f. Corollary: No triangle has two right angles, 

g. Definition of a Right Triangle. 

h. Definition of Equidistant. 

Given a drawing of a triangle and necessary information: 

a. Determine if it is a right triangle. 

b. Identify the sides which are legs. 

c. Idpr-tify thf) side •"hic^- is t*^o hypotc'^I•sf;, 



line. 



RESOURCES I 

I. Readings: 

1. Moise: n pp. U3-154; #3 pp. 15/100, i$ pp^ 161-167. 

2. Jurgenser: n, #2 pp. 87-91, 163-165, 569-6/0, b75i «f3 pp. 104- 
106; M, pp. 132-134, 168. 

3. Anderson: #1, n pp. 190-193, 219; #3 p;>. 194-197, 200-201; #4. 
#5 pp. 200-206. 

4. Lewis: n, #2 pp. P24-229; #3 pp. 255-257; #4-#5 pp. 172-190. 

5. Nichols: n, #2 pp. 82-85; #3 pp. 163-165; #4, #5 pp. 170-171, 
128, 132. 

II. Problems: 

1. Moise: #1, #2 pp. 155-156 ex. 1-4, 7-11; j^3 p. 161 ex. 1-7, p. 
173 ex. 4; ^4, #5 pp. 167-178 ex. 1-3, 7-10. 

2. Jurgenson: #1, #2 pp. 89-90 ex. 7-44, pp. 92-93 ex. 1-16, p. 
165 ex. 1-16; #3 pp. 106-107 ex. 1-4; #5 pp. 134-135 ex. 1- 
20, pp. 168-169 ex. 1-12. 

« 

3. Anderson: Jl, n pp. 193-194 ex. 1-8; #3 p. 198 ex. 1-7, pp. 
198-199 ex. 1-4; #4, #5 p. 203 ex. 1-10, p. 204 ex. 3-5, p. 208 

4. Lewis: ; #3 p. 258 ex. 1; M, #5 . 

5. Nichols: #1, §2 p. 86 ex. 1; #3 ; #4, #5 pp. 128-129 ex. 

1-9. 
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SELF-EVALUATION I 




For each of the following pairs of hypotheses, state a conclusion that 
follows logically from thenu 

a) If Jack bought a car, It would use up all his savings. 
Jack gtlll has his savings. 



b) If the house Is white, it has green blinds. 
The house has blue blinds. 



Assume that the following statements are true. 

All children eat cflndy. 
Mary Martin is an aaul v. 
John Jones doos not e^t candy. 
Nancy Newton eats candy. 

Which of the following is a valid conclusion? 

a) Nancy Newton is a child. 

< 

b) John Jones is not a child. 

c) Mary Martin does not eat candy. 

d) None of the above 

Assume that you are going to try to prove each statement below by the 
indirect method. 

a. If a triangle has no two angles '-nnrruent, then it is not isoscol 
1. What Is the supposition? 



2. Identify a resulting contradiction. 



ficsf copx mum 

SCI r-EVALUATtON I (cont») 



b« In a plane, there Is at most one line perpendicular to a given 
line cit a given point of the line, 

1. What Is the supposition? 



2. Identity a resultinti contradiction. 
(Hint: Angle construction postulate) 



Which of the following does not imply uniqueness: 

a) A plane containing three noncol linear points R, S, T. 

b) A plane containing a given angle /iDEF. 

c) A piane contaiuirif] a segment RS" and its midpoint. 

d) A bisector of a given angle ^DEF. 



For each of the following statements, Indicate whether it states 
existence, uniqueness, both, or none. 

a) If M, N, and P are colli near points, there is exactly one plane 
containing all t'iree points. 

b) If L is a line and P is a point on L, there is at least one line 
containing P and perpendicular to L. 

c) If E is a plane, and P is a point on E, there is at most one 
line throuc;;h P and perpendicular to E. 



Ansv/er true or false: 

^ a) In a given plane, the perpendicular bisector of a segment 

is the line which 1*. fierpendicular to the segment. 

b) "For every two points triere is one line that contains 

both points" is a statement of uniqueness. 

. c) "Given a line and a point not on the line, there Is 

exactly one plane containing both of them," is a state- 
ment of uniquene:s and existence. 

d) The perpendicular bisector of a segment, in a plane, is 

the set of all points of the plane that are equidistant 
from the segment. 



'iFlF-D/AUlATION 



_. e) Throuyh an extcrrnal point thea» i% at most one line 

pttrpendicijTar to u given 1in'». 

f ) No triangle has two right angles. 

g) The longest side of any triangle is called the hypotenuse. 

^ h) In a right triangle the legs are the sides adjacent to 

the right angle. 

i) Every segment has exactly one midpoint. 

j) livery angle has exactly one bisector. 

_ k) If M is between B and C, and A is any point not on SE, 
then B is in the interior of Z.AMC. 

1) Proving that "there is exactly one" means proving both 

existence and uniqueness. 

m) In our development of geometry, S.A.3. is used as a 

postulate to prove A.S.A. and S.S.S, as theorems. 

n) In a plane, there are at most two perpendiculars to a 

line at a point of that line. 

Given: X, P, Y, Z are col linear points, X is between M and N and all 
points are coplanar: 



From COLUMN B indicate which 
reason supports each of the 
statements in COLUMN A. 




COLUMN A 



COLUMN B 





1,. Given a line in a plane and a 
point on the line, there is 
exactly one line in the given 
plane perpendicular to the line 
at the given point. 




2. Definition of perpendicular 
bisector of a segment. 



tor of MN. 



3, Perpendicular Bisector Theorem. 




4. Through a point not on a given 
line, there is exactly one line 
perpendicular to the given line. 



If XY is the perpendicular 
bisector of MN, then PM = PN. 



5. 



None of these. 



SELF-EVALUATION I (conf) 



8. Given the foil owl nq drawing and Information as indicated, match th«» 
Items In COLUMN B which Is the best choice to the statement In COi.iiMN A. 
You may use an answer more than once. 




COLUMN A COLUMN B 

a. The hypotenuse of .A-JD 1. Z.BDA 

b. The hypotenuse of .A'. 3 2. 

c„ A leg of ^iAOB 3. 3TB" 

d. A leg of .iACO 4, ^BAU 

e. An acute angle. 5, AT 
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ADVANCED STUDY I 




Assume the following statements are true* 

Litmus paper Is a paper impregnated rith a ehcm.ical rhlch 
changes color when in contact with ar udd or ra olkall boflo. 

Acids cause blue litmus paper to turn j od - 

Alkalis cause red litmus paper to tum blue. 

Vinegar causes blue litmus paper to turn red. 

Which of the following is a valid conclusion? 

(&) Vixiegar is an alkali. 

(b) Vinegar is an acid. 

(c) Vinegar is neither alkaline or acidic. 

(d) Vinegar can be either an alkaline or acidic. 

(e) None of the above. 

Assume the following statements are true: 

A particle with a negative electric charge is attracted i 
the positive side of an electric field. 

A particle with a positive electric charge is attracted 
to the negative side of an electric field. 

A neutron enters an electric field and is not attracted 
to either side. 

Which of the following is a valid conclusion? 

(a) The neutron is a positively charged particle. 

(b) The neutron is a negatively charged particle. 

(c) The neutron has no electric charge* 
None of the above. 
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ADVANCED STUDY I (cont*) 




Aseuse the following atatsmenta are true! 
A pennanont oagnot is attracted to iron* 
A pemanent magnet is not attracted to alUBHiaum* 
A peznanent aagnet ia not attracted to a nail* 

Hdch of the following ia a valid conclusion? 

(a) Tho nail ia made of iron* 

(b) The nail ia made of aluminum* 

(c) The nail is not made of iron. 

(d) The nail ia not made of aluminum* 

(e) None of theae. 

If the fiistance between the origin of a light wave and an 
obaerver decreaacs rapidly, the observer sees the light at 
a higher frequency* 

If the distance between the origin and the observer increases 
rapidly the observer sees the light at a lower frequency* 

As seen from earth, the light from a diatant a tar ia obaerved 
to decrease in frequency and then increaae in frequency* 

Which of the following ^ia a valid concluaion? 

The distance between the earth and the star is: 

(a) increasing 

(b) decreasing 

(c) increasing then decreasing 

(d) decreasing then increasing 

(e) remaining the some 



ADVANCED STUDY I (eonf) 




II. Prove that the S.A.S. was the only congruence postulate we needed, 
1. e. prove that the A.S.A. and S.S.S. postulates may be derived 
from the S.A.S. postulate. 

III. a) Write the contraposltlve of the f.nrwir.g teniences: 

1) If X Is not an even Integer, thnn X is an odd Integer. 

2) If two lines are parallel, then they dn not Intor ec';. 

3) If two angles are supplementary, then the sum cf thoir 
measures equals 180. 

4) If a triangle is not Isosceles, then it is not equilateral. 

5) If x2 s 9, then x = 3. 

6) If two angles are congruent, then their measures are 



b) Prove the following by using an indirect proof to show that 
the contraposltlve Is true: If the square of an Integer 



equal . 



is not odd, the integer is not odd. 
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SECTION II 

Behavioral Objectives 

By the completion of the prescribed course of study, you will be 

au 16 to • 

6. Given an auxiliary set to be introduced in a figure, justify 
its introduction with any of the following: 

a. The Line Postulate 

b. The Point Plotting Theorem 

c. The Pla?ie and Space Postulate 

d. Existence and Uniqueness Theorems 

e. The Angle Construction Postulate 

f. The Angle Bisector Theorem 

g. Theorems of Perpendicularity 

7. Given a statement to be proved, complete such a proof as a 
direct or indirect proof as required. 

RESOURCES II 

I. Readings: 

1. Moise: #6, n pp. 169-172. 

2. Jurgensen: #6, if? pp. 123-125, 132-135. 

3. Anderson: #6, §7 pp. 209-211. 

4. Lewis: ite, il7 pp. 172-186. 

• 5. Nichols: f^6, #7 pp. 44-57, 82-91. 
II. Problems: 

1. Moise: #6, if? p. 156 ex. 5, 6. p. 167 ex, 4-6. pp. 173-174 
ex. 1-3, 5-8. 

2. Jurgensen: #6, #7 p. 166 ex. 1-4, p. 577 ex. 25-27. p. 135 
ex. 1-18. p. 145 ex. 2. 

3. Anderson: ^6, #7 p. 194 ex. 9-13, p. 204 ex. 6-8, p. 208 

In' t^'o PP- 212-213 ex. 1-9. 

pp. 218-219 ex. 5-8. 

4. Geometry: ne, //7 pp. 230-231 ex. 1-4. p. 233 ex. 1-4, p. 258 
ex. 2-6, pp. 176-177 ex. 1-8, pp. 187-189 ex. 2, 3, 9-11, 14. 

5. Nichols: //6. #7 p. 86 ex. 2-3, p. 96 ex. 1-4, 12, 15. p. 165 
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SlILF-EVALUATION II 



I. For the given drawing, which of the following auxiliary sets could 
be Introduced with validity. Answer yes or no for each Item, and 
justify each yes answer. 



a) The median P?| 

b) MXlM 



c) XY, the perpendicular bisector 
of PIT. 

d) ft IW 

e) The bisector H of WN. 




2. Prove the Pol lowing using an indirect proof written in paragraph 
form: /IT > 4 

3. Prove the following using an Indirect proof written In two column 
form: If m Z.A <■ m ^3 ^ 180, then Z.A and LB are not supplementary. 



4. Prove the followimj: 

Given: Li the perpendicular bisector 

of m 

1.2 the perpendicular bisector 
of W 

Li and intersect at X 
Prove: AX = CX ' 



5. Prove the following: 

Given: L^P,D /ADB 

tCBD - Z.CDB 
Prove: AC is the perpendicular 

bisector of BD. 




ERIC 
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ELr..|:VALUATION II (conf) 



Prove the following: 

Given: |? is the perpendicular bisector of 

5r is the perpendicular bisector 
of T7 

PROVE: QS « QY 



6£i 




For the following statement, draw a figure, list the given , list 
"to prove" and then write an indirect proof in two column form: If 
two angles of a triangle are not congruent, then the sides opposite 
these angles are not congruent. 



• 



If you have mastered the Behavioral Objectives, take the 
Progress Test. 
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ADVANCED STUDY II COPy 4%^^^^ 

Use an indirect proof written in paragraph form to prove is not 
rational. 

a. Given AABC and adef are two congruent acuto ^ •^''f^nr. tricinnlr:;. 
Prove that corresponding altitudes of these two tririnnics n\o 
congruent. 

b. If □ ABCD is a quadrilateral such that one diagonal of this 
quadrilateral bisects two angles of the quadrilateral, prove 
that it also bisects the other diagonal. 

c. If AXYZ is an isosceles triangle with XZ « YZ and the bisectors 
of the base angles X and Y bisect each other at E, prove that 

is perpendicular to W, 

d. Prove the following using an indirect proof written in paragraph 
form: Given: a > o, b > o, Prove: a + b ^e^'-^ + b^ 
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RATIONALE 



You are familiar with relations "greater than" 
and "less than" in the system of real r.jmbers. Since ^ 
we have introduced the system of real numbers in our ^ 
geometry in connection with segment measures and angle 
measures, it seems reasonable that t lese relations can 
have a geometric interpretation. Y<>u will now study 
conditions under which we can say one segment is longer 
than another (has greater length) or one angle is 
larger than another (has a greater measure). 

Theorems of geometric inequality are of a different 
nature and should present a greater challenge than those 
of previous units. For proofs of inequalities we should, 
first start by making reasonable conjectures about state- 
ments that ought to be true, second, we should express 
our conjectures in good mathematical language. However, 
the second conjecture may be more difficult. 

There are two types of inequality properties to be 
considered involving either a single triangle or a pair 
of triangles. 
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SECTION I 



Behavioral Objectives 

By the completion of the prescribed cou) a of stuc /, you will be 
able to: 



1. Given two line segments or angles, identify the order propertv 
which justifies the measure of one being less than, equal to,' 
or greater than the measure of the other. 

2. Given a triangle: 

a. Identify the exterior angles of the triangle. 

b. Identify the remote interior angles to a given exterior 
angle. 

c. State the order relation between )art (a) fnd part (b). 

3. Given two congruent triangles, with lirs of c rresponding 
parts congruent, state if they can b proved congruent by: 

a. Side-Angle-Angle Theorem 

b. Hypotenuse-Leg Theorem 

4. Given any triangle, determine the order relation between the: 

a. angles when given the measure of the sides. 

b. sides when giv.n the measure of the a'^qles. 

5. Given a statement containing a hypothesis and a conclusion: 

a. State its converse. 

b. Identify if its converse is true. 

6. Given a line and a point not on the line, define the shortest 
segment from the point to the line. 

7. Given any three numbers, determine if they could be the lengths 
of the sides of a triangle. 

8. Given two sides of a triangle congruent, respect^'vely, to two 
sides of a second triangle, answer correctly questions concerning 
the third pair of sides using: 

a. The Hingo Theorem 

b. Converse of the Hinge Theorem 

9. Given a drawing properly labeled of a triangle and its alti- 
tudes, name the segments representing the altitudes of the 
triangleso 

10. Given a drawing or a statement, answer correctly true-false, 
multiple choice, or matching questions involving: 

a. Geometric inequalities 

b. Theorems of inequality of real numbers 

^ c. Definition of exterior and interior angles 

ERLC ^ 



SECTION I (conf) 



Behavioral Objectives (conf) 



d. Exterior Angle Theorem 

e. If a triangle has one right angle, then the other angles 
are acute. 

f. S.A.A. Theorem 

g. Hypotenuse-Leo Theorem 

h. Inequalities in a Triangle Theorem 

i. Converse of a Theorem 

j. Definition of distance from a point to a line 

k. First Minimum Theorem 

1. Triangle Inequality Theorem 

m. The Hinge Theorem and its converse 

n. Definition of altitude of a triargle 

0. Theorem: The sum of the measures of any two angles of 
a triangle is less than 180, 



RESOURCES I 
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1. Moise: n, #2 pp„ 183-191; #3 pp. 192-193; #4 pp. 195-196; 
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#10 (a-c, o) pp. 183-191, (f-g) pp. 192-193, (m) pp. 195-396. 
(h-1) pp. 198, 200-201, (m) pp. 203-204, (n) pp. 206-207. 

2. Jurgensen: #1, #2 pp. 58-59, 100-101; #3 pp. 194, 198-199; 

M ; ^5 - #7 p. 168; #8 ; #9 p. 59; #10 (a-e, o) pp. 

58-59, 100-101, (f-g) pp. 194, 198-199, (h-1) p. 168, (m) 
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3. Anderson: #2 pp. 221-227; #3 pp. 229-231; H pp. 234-235; 
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221-227, (f-g) pp. 229-231, (m) pp. 34-235, (h-1) pp. 238- 
242, (m) pp. 245-246, (n) p. 242. 

4. Lewis: n, #2 pp. 218-221; ft3 pp. 1 J-161; pp. 564-566; 
#5-#7 pp. 517-522; #8 pp. 567-569; H > p. 147; #10 (a-e,o) 
pp. 218-221, (f-g) pp. 160-161, (m) pp. 564-566, (h-1) pp. 
517-522, (m) pp. 567-569, (n) p. 147. 

5. Nichols: #1, #2 pp. 20-21, 131, 179-190; #3 pp. 154-156, 159- 
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pp. 166-167; #10 (a-e,o) pp. 20-21, 131, 179-190, (f-g) pp. 
154-156, 159-160, (m) pp. 195-197, (h~l) pp. 193-194, (n) 

pp. 166-167. 



II. PROBLEMS: 

1. Molse: #1, ri pp. 183-185 ex. 1-10, pp.. 186-187 ex, 1, 3, 5, 
pp. 190-191 ex. 1-3, 5, 7-8; ft3 p. 194 ox. 1; H pp. 196-197 
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195 ex. 1-16, pp. 199-200 ex. 1-16; H ; ilB - iH pp, 

170 ex. 5-12; #8 ; ^9 pp. 59-60 ex. 1-10; #10 Appendix J. 

3. Anderson: n, iiZ pp. 223-224 ex. 1-2, 5-9, p. 227 ex. 1-13, 
p. Zcii ex. 1-2, 4; 3 pu. 231-2?? f.x. 1-4; fi^4 p. 236 ex. 1-2. 
5-7; #5- #7 p. 240 ox. 1-6, p. 243 ex. 1-5; #8 f. r«-., 

9; 7^9 p. 243 ex. 1-2; #10 Appendix I 

4. Lewis: #1, #2 pp. 222-223 ex. 2-9; to ; ; #5-#7 

pp. 523-524 ex. 1, 3, 6; #8 ; #9 ; #10 Appendix I. 

5. Nichols: #1, #2 p. 192 ex. 1-5, 11; #3 pp. 156-157 ex. 1, 
14, p. 161 ex. 1; M p. 198 ex. 9-10; #5-#7 p. 73 ex. 6, p. 
195 ex. 6, 9, 14; ff8 pp. 200-201 ex. 1-3; #9 p. 167 ex. 1-4; 
#10 Appendix I. 
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SELF-EVALUATION I 



1. Consider the qiven figure and name the property that each of the 
following statements is an example of: 



Given: C is the midpoint of W. 

Z.ABD and lEQB are right angles. 




a) BC = CD 

b) In aACB if AB ^ BC, and AB i BC, 
then AB > BC. 

c) If m Z.ABD = m ^BE + m ^EBD, then 
m Z.ABD > m Z.ABE. 

d) If ED > AB, and AB > BC, then ED > BC. 

e) If AD = EB, then AD + BC = EB + BC 

f) If AB < ED, then ED > AB. 

g) If AB2 + BC2 = AC2, than BC2 < AC^ 

h) If m Z.ACB ^ m Z.ECD, then m Z.ACB s m ^ECD. 



2. Using the included diagram, name each of t.?e following: 

a) An exterior angle of aAEB 

b) An exterior angle of which lEDC and 
z^ECD are remote interior angles. 

c) A triangle of which ^AEB is an 
exterior angle. 

d) Two ^^emote interior angles of which 
^CED is an exterior angle. 



3. From the given figure identify each of the following: 

a) the exterior angle(s) for remote 5* 
interior z,SRT /V 

b) the interior angle froming a linear / ^s. 
pair with Z.WTR / 

c) the remote interior angle (s) / v. 

to /^sTv p xr 

75 
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SELP-LVALUATION I (conf ) 



From the choices given, select what is moit appropriate in proving 
the following triangles congruent: 

a) S.A;A. Theorem 

b) Hypotenuse-Leg Theorem 

c) A.S.A. Theorem 

d) None of these, 

1. Given: tl5 the i bisector of 
AC ^ BD 





3. Given: CT'iRH', bUIM 

AE » FB, m /.A « m /.BED 



4, Given: CTTi?^, MlAB 
CF ED, AC ^ BD 





5. Given AB the i bisector of IHT 

m = m Z.A 



S.:i r-EVALUATION I (conf) 
5. Decide which of the following is true or false. If false, tell why. 



..a) 


Given MBC, 


if AB > 


BC, then Z.C 


> LB, 






Given aABC, 


if L^ < 


LB, then AC 


BC. 




c) 


Given araT, 


if AT > 


RT, then LR 


> a. 






Given aRAT, 


if lT < 


LR, then AR 


< AT. 




. e) 


Given aPDG, 


i- LQ > 


L?y then PQ 


> DQ. 




f) 


Given aPDQ, 


if LP > 


LQ and ^Q > 


then DQ 


> PQ. 


g) 


Given aZOT, 


if ZT < 


OZ and OZ < 


OT, then LI 


< LT, 


h) 


Given AABC, 


then AB 


< AC or AB - 


■ \C, or An > 


■ AC. 


i) 


Given aCAT, 


then lC 


> Lk or lC = 


aA or aA < 


LZ, 


j) 


Given aCTF, 


if CF > 


FT, then lT 


> LZ, 





6. For each of the following statements, write a converse which is 
a true statement. If the converse is not true, write none. 

a) If two angles are complementary, then each is an acute angle, 



b) If two triangles are congruent, the corresponding sides 

are congruent. 

c) Every equilateral triangle is eqi: iangular, 

If two angles are right angles, then they are congruent. 

e) .If two angles are complementary, iach of them is an acute angle. 

^) If two sides of a triangle are congruent, fhen the angles 

opposite those sides are congruent. 

7. From the diagram, match the statement in Column A with the appropriate 
P theorem or postulate which applies from Column B. 

A COLUMN B 




1. The shortest segment joininrj 
d point to a line is the per- 
pendicular segment. 

2. The distance between a lino 
COLUMN A and a point on the line is zero. 

. 3. The sum of the lengths of ?nv tv.'o 

nn s^'^^s of a triangle is greater than' 

rn nn r-« "'^nQth of the third^side. 

c 2S ' ^- hypotenuse of a right trianqle 

^> < ^L? is the side opposite the right angle, 

e) EP + PB < EA + AC 5. None of these 



ERIC 



sar-;-v;'ii/\TioM i (conf) 



Which of the following sots of numboys cof'd be the lenoth<i r'' thr^ 

sUios of a tn\imjlu;' 



intjl 

(a) {5, 12, 16) 

(b) 15, 10, 16} 

(c) {5. 9, 14} 

(d) (5, 5, 6} 



For the following diagram, answer each question as: 
(s) < (b) « (c) > (d) no' Q of the? 



1) if iCBD > iABE, then CD ?AE. 

2) if BE < AB, then ^CAB ? iA£E 

3) if BA < CD, then aCBD ? aCB 

4) if CD = EA, then z,ABE ? z,CBO 

5) if iCAB < iABE, then CB ?AE. 




I-' 



From the drawing as shown, detennine the segment which is the 
altitude of each triangle indicated. 



a) 
b) 
c) 
d) 
e) 



agad 
adae 

aBAG 
AEDG 

abgd 




Answer true or false: 

a) An exterior angle of a triangle is greater than each interior 

angle of a triangle. 

b) A median of a triangle is perpendicular to the side of the 

triangle to which it is drawn. 

c) An altitude of a triangle can be . perpendi-; ular segment 

from a vertex to a point in the e> .erior of the triangle. 
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SELF-EVALUATION I (conf) 



d) If two sides of a triangle are rf unequal length, then 
two angles of the triangle aro f unequa' measure 

e) The distance of a point on a line to the line is said 
to be zero. 

f ) If IF > then EB > AG. 

g) A triangle can be formed having sides of lengths 89, 106, 
and 17. 

h) If a triangle has one right angle, then its other angles 
are acute. 



IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS 



ADVANCED STUDY I 



a) Prove: If two legs of one right triangle are congruent to two 
legs of another right triangle, the triangles are congruent. 

b) Prove: If the hypotenuse and one acute angle of a right triangle 
are congruent to the hypotenuse and ar acute anile of another 
right triangle, the triangles are cor ruent. 

c) If the leg and an acute angle of one 'Ight tri. ngle are conaruent 
to a leg and an acute angle of another right triangle, then^'tho 
triangles are congruent. 

Prove: If x < y and a < o, then ax > ay. 



Given AXYZ with XY = m, Y2 = n, and XZ = 1. Prove that |1 - n| < m. 
In words, what does the above proof say? 



Determine whether the following method coj^ld be used to trisect an 
angle: Take iXYZ. Choose a point M on YX and a point N on YZ' such 
that YM = YN. Draw W and pick points A ard B on W such that MA = 
^ MN. AB - i MN, and BN = i MN. Then drav and T'\ Then Lm Is 
now trisected. ^ 
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SECTION II 



Behavioral Objectives 

By the completion of the prescribed course of study, you will bo 
able to: 

11. Given a statement to be proved, use the appropriate dofiniticns, 
theorems, postulates, or corollaries to complete a proof for 
the statement or to write a complete proof for the sta.tcmont. 

RESOURCES II 

I. READINGS: 

Same as in Section I for all texts. 

II. PROBLEMS: 

1. Moise: #11 pp. 186-187 ex. 2-4, 6-7; pp. 190-191 ex. 4, 6, 
9-10, p. 194 ex. 2-8, p. 197 ex. 3, 5, 8-9, p. 202 ex. 3-4, 
8, p. 205 ex. 1-4, 6-9, pp. 207-208 ex. 3-8. 

2. Jurgensen: #11 p. U4 ex, 3-4, 12, pp. 196-197 ex. 4-6, 8, 
18, p. 200 ex. 3. 

3. Anderson: #11 p. 224 ex. 10-14, pp. 232-233 ( <. 1-5, 7-10, 
pp. 236-237 ex. 3-4, 8-13, p. 240 ex. 7-8, pp. 243-244 ex. 
1-12, pp. 247-248 ex. 1-11. 

4. Lewis: #11 p. 222 ex. 1, pp. 162-163 ex. 1, 2, 5, 7, 9, 
p. 572 ex. 1-14. 

5. Nichols: #11 p. 192 ex. 6-7, 9-10, pp. 161-162 ex. 2-13, 
pp. 197-198 ex. 1-2, 5-8, pp. 104-195 ex. 2-3, 7-8, 10-13, 
p. 168 ex. 5-12. 



ERIC 
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1. Prove the following: 

Given: z.E > z,A 
Z.C > Z.D 

Prove: AD > EC 

2. Prove the following: 

Given: z.1 < ^4 
i.2 < ^3 

Prove: AB f AC 



SELF-EVALUATION II 




3. Prove the following: 

Given: OA = CE, F is the midpoint of AE, 

Prove: BA = DE 



4, Prove the following: 

Given: M andJP" W 

MN ^ OP [t\ 
Prove: z.1 = z,2 



5. Prove the following: 

Given: the plane figure as shown 
Prove: Z.PNM > z,QRO 



12 



SELF-EVALUATION II (conf) 



6. Prove the following: 

Given: NF i 

MP < PO 

Prove: NM < NO 




7. Hrite a complete proof for the following statement: If an aUitudo 
of a triangle bisects an angle of the trif.ngle, then the triinglo 
is isosceles. 



IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR PROGRESS 
TEST. AFTER THE PROGRESS TEST A LAP TEST IS SCHEDULED. 



ERIC 
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1. Use an indirect proof to show that the ba<je angles of an isosceles 
triangle are acute. 



2. Let MN intersect XY at A. between X and Y. Perpendiculars from X and 
Y to M meet M at B and C respectively. Prove that B and C are not 
on the same side of )(Y. 

3. Prove the following: 

Given: ED _[ DT, * i^S" 

DS" « BC, ^EC > /.EAC 

Prove: M is not perpendicular to BCT 




6. 



Prove: The triangle formed by joining the midpoints of the sides of 
an equilateral triangle is also equilateral. 

In isosceles aXYZ. « YT. Base W is extended to point A. The 
bisectors of an and aYA intersect at B. Justify in any manner 
whatsoever that m iBZA f ,30. 



When light is reflected from the 
plane mirror BT from point A to 
point D. it will take the path 
from A to P to D. Show that this 
path is shorter than any other path 
such as from A to Q to D. 
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AI'I'LflUlX 1 



Name all the theorems and postulates you know to prove triangles 
congruent. 

Draw an example to show S.S.A, could never be a congruence statement. 

Draw a triangle whose sides are 2", 4V'iand 3V. Draw the angle 
bisectors of this triangle, the medians of this triangle, and the 
altitudes of this triangle. 

Answer the following true or false. 

a) The converse of a false stat'.sient Is f.^lse. 

b) If 7 < 16 and 3 < y, then 16 + y > 10. 

c) A triangle has only three exterior angles. 

d) A right triangle can have at most one obtuse angle. 

e) In mi if ^RST > Z.TSR, then ST > SR. 

■f) The converse of "If two angles are congruent, they have the same 

measure is "Two angles have the same measure if they are congruent. 

g) In aMNO since Z.M + Z.N < 180 a^d LH + z.0 < 180, then 

iM + < iN + LQ, 

h) A right triangle has only ono altitude. 

.i) In aRST and aXYZ if =^ TV*, 5T =^ 71, and LZ > Z.T, then 

RS > XY. 

j) An exterior angle of a triangle forms a linear pair with 

a remote interior angle of the triangle. 

Answer the following questions about the figure which is given; 
a) Name an exterior angle of — » 



b) Name two angles whose measures 
are less than the measure, of ^BIH. 



AHEF 



(conf on following page) 




APPENDIX I (conf) 

c) Name a remote interior dngle of 

d) Is Z.ABI an exterior angle of ABIC? 
Explain. 

Answer the following about 
the given figure: 

a) BC ? AC 

b) AF ? CE 

c) CD ? OE 

d) CD ? CE 

e) AE ? CA /4 

f) Can you say BC > DE? 
Explain. 
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RATIONALE 



In previous units you considered pftrpendiculars 
in a plane. However, this would not adequately des- 
cribe the workd in which we live. Our environment 
is filled with perpendicularity of lines and planes 
in space. Look around the very room you are inj We 
live in a three dimensional world, therefore, we must 
extend our concept of perpendicularity and concern 
ourselves with geometric relationships as they exist 
in space „ 

The drawings you will use, although drawn upon 
paper, are intended to represent a three dimensional 
figure, and you will need to develop some skill in 
determining tjie spatial relationship intended. 

Additional postulates will not be necessary, for 
all the theorems in this unit are developed from 
postulates previously introduced. For a very lengthy 
proof of a theorem, a Lemma, known as a helping theorem, 
will be introduced in order to shorten such a proof. 
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Sr;CTION I 



Behavioral Objectives 

By the complotion of the prescribed course of ^.Mjdy, you will be 
able to: 

1. Given a plane and a line (or lines) not in the plane, demon- 
strate that the line is perpendicular to the plane, using any 
one of the following: 

a. Definition of perpendicularity between lines and planes„ 

b. Theore'n: If B and C are equidistant from P and Q, then 
every point between P and C is equidistant from P and Q. 

c. Corollary: In_ a plane, line L is the perpendicular 
bisector of AB if two points of L are equidistant from 
A and B. 

d. Theorem: If a line is perpendicular to each of two inter- 
secting lines at their points of intersection, then it is 
perpendicular to the plane that contains them. 

e. Theorem: Through a given point of a given line, there 
passes a plane perpendicular to the given line, 

f. Theorem: If a line and plane are perpendicular, then the 
plane contains every line perpendicular to the given line 
at its point of intersection with the plane„ 

g. Theor3m: Through a given point of a given line, there is 
only one plane perpendicular to the given line. 

2. Given information about points in a plane and a segment inter- 
secting the plane, use the appropriate theorem to: 

a. Identify if the plane is the perpendicular bisecting 
plane of the segment, 

b. Identify the congruent segments, 

c. Identify the congruent trianglesu 

3. Given information about a plane, and lines not in the plane, 
use the appropriate theorem to verify whether or not the lines 
are coplanar. 

4. Given a plane and a line perpendicular to the plane, use 
appropriate theorems to identify uniqueness and existence. 

5. Answer correctly Multiple Choice, True-False, or Completion 
Type questions relating to the following definitions and 
theorems of perpendicularity of lines and planes in space: 

a. Definitions and theorems stated in Objective I. 

b. The Perpendicular Bisecting Plane Theorem. 

Co Theorem: Two lines perpendicular to the same plane are 
coplanar. 

d. Existence and uniqueness theorems for perpendicularity of 
lines and planes. 

e. Definition of distance from a point to a planeo 

f. The Second Minimum Theorem: The shortest segment to a 
plane from an externa) point is the perpendicular segment. 



RESOUPXES I 

I. READINGS: 



^' tl ^^-"^^^ PP- 215-216. #1 (e-g), 

#3. #5 (a-b) pp, 218-220, #4, #5 (c-f) pp. 222-225. 

2. Jurgensen: #1 (a) pp. 133-134, #1 (b-g) ; #2-#5 



5Sq^'I?"\/} SP- 255-256, #1 (b-d), #5 (a) p. 256, pp, 

II fr^l\ ^Li^!?* ^^'^^ P- 267. PP, 269-275 #4, 

#5 (c-f) pp. 263-264, pp. 266-267, 

^" ""l^""^!* PP- 207-210; #1 (e-g), #2. #3, #5 

(a-b) p. 214; #4, #5 (c-f) pp„ 255-258. 

^* ^■I'^^ii^'' J] ':l P- ^''^ ^1 PP- 172-173; n (e-g), 

ff2^ fl*5 (a-b) pp. 62-63; #4, #5 (c-f) pp. 170-171. pp. 193- 

II. PROBLEMS: 

1. Moise: Jl (a) pp. 213-214 ex. 1-7; #1 (b-d), #5 (a) p. 217 
9-il;'4;V(ci?r^* ^^2, #3, #5 (a-b) pp. 220-222 4x. 1-6. 

2. Jurgensen: #1 (a) pp. 134-135 ex. 1-20; #1 (b-g) ; #2- 

3. Anderson: #1 (a) p. 257 ex. 1-9; #1 (b-d), #5 (a) p. 258 
tl' If} oJ; ^"^ PP" 261-262 ex. 1-5; #1 (e-g), #2, 
nn* 97/?;o^ J^Vj* l'^* P* 2^8 ex. 1-4, p. 271 ex. 1-5, 
n^* lll'lll ^» P\274 ex. 1-5, p. 274 ex. 2-3, 
pp. 275-276 ex. 1-3; #4, #5 (c-f) pp. 264-265 ex. 1-5, p. 265 

6X n 1 • 

4. Lewis: #1 (a) pp. 210-211 ex. 1-5; n (e-g), #2, #3, #5 
(a-b) pp. 214-215 ex. 1-8; #4, #5 (c-f) p. 258 ex. K 

5. Nichols: ^1 (a) p. 58 ex. 1-4; #1 (b-d), j;*5 (a) ; #1 
(e-g), #2, #3, ^5 (c-b) p. 63 ex. 1; #4. #5 (c-f) . 
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SFir-EVALUATION I 



For the given diagram ansvMer each of the following questions as: 



(a) If 1 M is (5?r 1 F? V 

(b) If ^ and 1 S^, is Sg"! F? 

(c) IfWL ^'^ and AT i is AU" 1 TT? 

(d) If 57^1 F. is ^IM? 

(e) If (5?V i and tJS" AD", is IJTT 1 F? 

(f) If QA"! F, is ^1^? 

(g) If qS" 1 M and ^ 1 M\ is ^J^T 1 Sd? 

Complete the following statements using the given diagram: 
Given: Plane E is the perpendicular bisecting plane of Ab. 



(a) definitely yes 



(b) definitely no 



(c) not necessarily 





a) AC = ? 



d) m tm = ? 



b) DB = ? 



e) aADM = ? 



c) AG = ? 



* 



SQ.F-F.wALUATION I (conf) 



Using the drawing in exercise 2, answer the following true or false, 
and justify your answer: 

Given: Plane E containing points C, M, D, ard G. 

a) If DA = DB, GA = GB, and CA = CB, then E is the 

perpendicular bisecting plane of M, 

b) If E is the perpendicular bisecting plane of M, then 

AM < AD. 

c) If E is the perpendicular bisecting plane of then 

d) If /LAGB ^ aCB = aOB, then E is the perpendicular 

bisecting plane of AB, 



Answer the statements relating to the given figure as true or false 
and justify your answer; 




Given: Points W, M, and X 

are contained in plane E, 



a) If WZ i WX and WM i WZ , then WZ i E. 

b) If WZ*i E and W J_ WZ , then WN is contained in E. 

c) If WZ I and XY i E, then WZ" and XY are coplanar. 

d) If i-'7 J_ E and XY 1 E, then WZ and X? are coplanar. 

Given: Line L containing point P, and point Q is not on L. Answer 
the following as: 

(a) None (b) Exactly one (c) More than one 

e 

L< » > 

1) How many planes perpendicular to L contain P. 

2) How many lines perpendicular to L contain P. 

3) How many planes perpendicular to L contain Q? 

4) How many lines perpendicular to L contain Q? 



SELF-EVALUATION I (conf) 



For each of the following statements about the given figure, answer 
true or false, and justify your choice. 




Given: A, B, and C are 

noncollinear points in E, 
point P is not contained in 

E, PA 1 E and PB i BC 



a) PA = PB 

b) PA > PB 

c) PA < PB 

d) PB < PC 



ADVANCED STUDY I 



1. You have learned in previous math courses how 

to represent any ordered pair (x, y) on a graph. 
We represent points in space as ordered triples 
(x, y, z). Represent the following points on a 
spatial diagram: 

(a) (3. 6. -4) (c) (0. 6. -3) 

(b) (-2. 5. 3) (d) (5. -1. 4) 

2. In space a line runs through two points whose 
coordinates are (3, 6, -4) and (-2, 5, 3). Find 
two points on a line perpendicular to this line. 



ERIC 
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* SECTION II 

Behavioral Objectives: 

By the completion of the prescribed course of study, you will be 
able to: 

6. Given a hypothesis, and a conclusion to be proved, use 

appropriate definitions, postulates, and theorems to complete 
and/or write such a proof. 

RESOURCES II 

I. READINGS: 

Same in all texts as for Section I. 

II. Problems: 

1. Moise: #6 pp. 214-215 ex. 8-10, pp. 217-218 ex. 1, 3, 9-11, 
p. 221 ex. 7-8, pp. 224-225 ex. 1-3. 

2. Jurgensen: tie . 

3. Anderson: #6 pp. 258-259 ex. 7-10, p. 262 ex. 6-8, p. 269 
ex. 5-8, pe 272 ex. 2, 5-6, 8, 10, p. 274 ex. 1, 4-6, p. 265 
ex. 2-7. 

4. Lewis: #6. pp. 211-212 ex. 1-5, 7-10. 

5. Nichols: #6 p. 174 ex. 4-5. 7-9. p. 195 ex. 10-11. 
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SELF-EVALUATION II 



1. Prove the following: 

Given: aAQC = aAQD, 
ABQC =^ aBQD 
Points A, B, Q in 
plane E are col linear 

Prove: E is the perpendicular 
bisecting plane of CD. 




2. Prove the following: 

Given: I AC_> CS 
SB X CB, SB IM 

Prove: AB > BS 




3. State and prove the Second Minimum Theorem. 



4. Prove the following: 

Given: CA = CF, EA = EF, 
B - C - E. 

Prove: B is contained in the 
perpendicular bisecting 
plane of W, 




5. Prove the following: 

Given: MN J_ m 

NS is the perpendicular 
bisector of kT, 



Prove: MT = MR 




ERIC 



IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, TAKE YOUR LAP 



ADVANCED STUDY II 



Prove the following: If is a line intersecting plane E at 
point A, there is at least one line L in E such that i L , 

Prove the following: 



Given: The figure in which E is 

the perpendicular bisecting 
plane of W at A. R is on 
the same side of E as N, K is 
on the same side of E as M 
such that A is between K and 
R, W, and WiM. 

Prove: MK and M are coplanar. 

MR = KN 



Prove the following: 

Given: MN I NQ » MN i IT 

MJUQ, P is between 
0 and Q 

Prove: RU" J_ 




Prove: There cannot exist four rays MW, MX, MY and MZ each of 
which is perpendicular to the other three. 



Prove the following: 

Given: AWXZ is in plane E, 
V is not in E, 

AVZX - AWZX 

Prove: Z.WVY Z.VWY 
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RATIONALE 



PARALLEL LINES IN A PLANE 



We nave already studied many situations Involving intersecting 
lines. As you look about your classroom you can find numerous repre- 



sentations of skew lines (lines that are not in the same plane and do 
not intersect.) In this LAP we will devote our study to the idea of 
parallelism, a concept which is not easy to "pin down." 

It is easy to show in Euclidean Geometry through a point not on 
a given line there is at least one line which is parallel to the given 
line. For over two thousand years mathematicians have tried to prove 
that this line is unique but invariably failed. And only in recent 
>ears have they recognized the fact that it is imp)ssible to prove. 
Thus, we introduce probably the most significant property of Euclidean 
Geometry, namely the "Parallel Postulate." This postulate enables us 
to prove a vast array of familiar theorems. For example, the much 
needed theorem, "The sum of the measure of the angles of a triangle 
equals 180°." 

You might at this time be interested in reading the development 
of other geometries, called Non-Euclidean Geometries based on the 
following assumptions: 

(1) There exist at least two parallels to a given line through 
an external point (Lobachevskian Geometry). 

(2) There are no parallel lines (Riemannian 'eometry). 

In addition, this LAP will extend the definitions and theorems 
related to parallel lines in a plane to a three dimensional world of 
parallel lines and planes in space. 

Some of the definitions and theorems studied in this LAP are used 

in the discussion of spheres. The section on projection of figures 
in a plane is not necessary for the development or study of the remain- 
ing LAPS in thii cuurbe of study. 
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SECTION I 

Behavioral Objectives 

By the completion of the prescribed course of study, you will 
be able to: 



1. Given a series of statements or figures relating to the following 
topics identify: 

a. Parallel lines, rays, and segments 

b. Intersecting lines 

c. Skew lines 

d. Transversal with respect to two or more lines in a plane 

e. Alternate interior angles 

f. Interior angles on the same side of the transversal 

2. Apply the following theorems on parallel lines and alternate 
interior angles in evaluating given relationships and in writing 
proofs; * 

a. Theorem 9-1 

b. Theorem 9-2 

c. Theorem 9-3 

d. Theorem 9-4 

e. Theorem 9-5 

f. Theorem: If two lines are cut by a transversal and a pair 

of interior angles which contain points on the 
same side of the transversal are supplementary, 
the lines are parallel. 

3. Apply the definition of corresponding angles in evaluating rela- 
.- tionships pertaining to them. 

4. Apply the following theorems on corresponding angles and parallel 
lines in evaluating given relationships and writing proofs: * 

a. Theorem 9-6 b. Theorem 9-7 

5. Apply the following postulates and theorems in evaluating rela- 
tionships pertaining to them: * 

a. The Parallel Postulate d. Theorem 9-10 

b. Theorem 9-8 e. Theorem 9-11 

c. Theorem 9-9 f . Theorem 9-12 

6. Given a hypothesis and a conclusion, write the required proof 
involving any of the theorems or postulates listed in Objective 5. 



* See appendix for complete statements of Postulates, Theorems, and Corollaries. 
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RESOURCES I 

I. READINGS: 

1.. Moise: #1, #2 pp. 229-233; #3. #4 pp. 236-237; #5. #6 pp. 238 
239. 

2. durgensen: #l-#4 pp. 153-160; #5, #6 pp. 166-173. 

3. Anderson: #1, n pp. 281-287; #3, #4 pp. 287-288; #5, #6 pp. 
291-293. 

4. Lewis: ^1, #2 pp. 233-236; #3, #4 pp. 239-241; #5, #6 pp. 245- 

250, 

5. Nichols: #l-#4 pp. 98-106; #5, #6 pp. 107-108. 
II. PROBLEMS: 

1. Moise: #1, #2 pp. 234-235 ex. 1-10; #3, #4 p. 237 ex. 1-4; ^5, 
#6 pp. 240-241 ex. 1-13. 

2. Jurgensen: #l-#4 p. 160 ex. 1-2, pp. 161-163 ex. 1-28 (odd num- 
bers); #5-^6 pp. 174-175 ex. 1-26 (odd numbers). 

3. Anderson: #1. #2 p. 283 ex. 1-7, pp. 284-285 ex. 1-10; #3, #4 
pp. 288-289 ex. 1-8, pp. 289-290 ex. 1-15; #5, #6 pp. 293-294 
ex. 1-8, pp. 294-296 ex. 1-19 (odd numbers). 

4. Lewis: #1, n pp. 237-238 ex. 1-5; #3, #4 pp. 241-244 ex. 1-20 
(odd numbers); #5, #6 pp. 251-254 ex. 1-18 (odd numbers). 

5. Nichols: H-H pp. 103-104 ex. 1-3, pp. 106-107 ex. 1-8; #5. 
#6 pp. 109-110 ex. 1-9. 



3 



can 



SELF-EVALUATION I 



1. Mark the following true or false: 

a. Two lines are either parallel or they intersect. 

b. Any two parallel rays are coplanar, 

c. Any two lines that do not inte»^sect are parallel. 

d. lie two parallel segments intersect. 

e. A ray that does not intersect a line is parall.:l to the line. 

f. Any two non-parallel lines are skew lines. 

J. 7\r lines |: :rp.:ndf -jlar t" the sama line are parallel to each 

other. 



2. L3 is a transversal of lines L^ and Lg. Complete the following sentences: 




L, 



I 



— - \ 



a. Z.APQ and ^PQB are a pair of angles. 

b. ^EPQ and are a pair of alternate interior angles. 

c. ^RPE and ^PQB are a pair of angles. 

d. ^,RPA and are a pair of corresponding angles. 



3. In the given figure, name the segments, if any, that are parallel if: 

a. lS ^ l9 

b. l2 - LlO 

c. ^3 = LlO 

d. ^4 - l6 

e. l2 - :11 

f. L5 = L7 

g. z.ij ^' LQ 




o 
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SELF-EVALUATION I (conf) 
4. Given L |1 L and m Ll - 55. Find the measures of the following angles: 




5. Given: BD bisects iEBC, 80 || AC 
Prove: AB = BC 




6, Prove the following: 

Given: AP = PC, DP = PB 
Prove: M 1 1 IC 




7. Prove the following: If two parallel lines are cut by a transversal, 
then the bisectors of a pair of alternate interior angles are parallel. 



8. Prove the following: 

Given Z.MNO and Z.PQR are coplanar 



PROVE: ^MNO' 



W, No 

^PQR 




IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE PROGRESS 
TEST I. 



ADVANCED STUDY I 



Prove that if the theorem "If two parallel lines are cut by a trans- 
versal, then alternate interior angles are congruent" is accepted as 
a postulate, then thf> Parallel Postulate can be proved as a theorem; 

I.e. prove the following: a 

« — ^Jc 

Given: h || I2. I3 and I2 

intersect at P ^ 



Prove: 1., is not parallel to Ig 

a. Prove the following: 

Given: QA bisects z.PQR_ 

QA interse*,ts PR at A 
li is the perpendicular 

bisector of 
Prove: IJF 1 1 M 




b. Prove the following by using the indirect method of proof: If 
two lines are parallel respectively to two intersecting lines, 
then the first two lines must intersect each other. 

In Euclidean Geometry we have a postulate that states through a point 
external to a line there is exactly one line parallel to the given 
line. There is another form of geometry that asserts that in the 
situation given above there are two lines parallel to the given line. 
Also, in Euclidean Geometry we say parallel lines never intersect. 
There is another form of geometry that asserts that parallel lines 
intersect at infinity. 

You are to prepare a paper at least two pages in length that 
gives a brief description of the life of one of the "discovers" of 
one of the forms of geometry listed above, that gives a description 
of the form of geometry he discovered, and finally that lists some 
of the theorems and proofs of this geometry. 
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Behavioral Objectives: 

By the completion of the prescribed course of study, you will be 
able to: 



7. Apply th^ following theorems involving the angles of a triangle 
in evaluating given relationships and in writing proofs: * 

a. Theorem 9-13 c. Comllary 9-i3.2 

b. v-orollary 9-13.1 d. Corollary 9-11.3 

8. Given a drawing of a quadrilateral properly labeled, name or 
identify relationships pertaining to the foUowinq: 

a. The angles, sides, and vertices of the quadrilateral, 

b. The pairs of opposite angles, 

c The pairs of consecutive angles. 

d. The pairs of opposite sides. 

e. The pairs of consecutive sides. 

f. The diagonals. 

g. The convexity of a quadrilateral. 

9. Given sufficient information pertaining to a parallelogram, 
name or identify relationships pertaining to the following: 

a. The pairs of parallel sides. 

b. The pairs of congruent sides. 

c. The pairs of congruent sides. 

d. The pairs of supplementary angles, 

e. The diagonals. 

f. The measure of each angle. 

g. The distance between two parallel lines. 



* See appendix for complete statements of Postulates, Theorems, and Corollaries. 



10. Given a hypothesis and a conclusion, write the required proof 
involving properties * and definitions of a parallelogram and 
trapezoid. **** 

11. Apply or identify the properties of the segment joining the mid- 
points of two sides of a triangle. ** 

12. Apply the definitions and properties of the following quadrilaterals 
in evaluating relationships pertaining to them. 

a. square c. rhombus e. trapezoid 

b. rectangle d. parallelogram 

* See Appendix for Theorems {9-14 thru 9-21). 

* See Appendix for Theorems (9-22), 

* See Appendix for methods of proof. 
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SECTION II (conf) 



Behavioral Objectives (conf) 

13. Given a property of a quadrilateral decide which of the following 
quadrilaterals has that property: 

a. parallelogram d. square 

b. rectangle e. trapezoid 

c. rhombus 

14. Given a series of figures or statements about quadrilaterals, 
decide which statements or figures are sufficient to determine 
the quadrilateral to be a(n): 

a. parallelogram 

b. rectangle 

c. rhori-bus 

d. square 

e. trapezoid 

f. isosceles trapezoid 

15. Given a hypothesis and a conclusion, write the required proof 
involving the definitions and properties * of a rhombus, square, 
or rectangle: ***» **** 

16. Given a right triangle and the necessary information, apply the 
special properties of a right triangle to find: 

a. lengths of segments 

b. measures of angles 

17. Given a hypothesis and conclusion, write the required proof 
involving the following theorems: * 

a. Theorem 9-26 

b. Theorem 9-27 

c. Theorem 9-28 

d. Converse of Theorem 9-26 

18. Apply the theorems involving the relationship between segments 
intercepted on a transversal by a series of parallel lines In 
evaluating given relationships and in writing proofs. * 

* See Appendix for statement of theorems. 
*** See Appendix for Theorems (9-23 thru 9-25). 
**** See Appendix- for methods of proof. 
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HEADINGS: 

1. Moise: n pp. 242-243; #8-#10 pp. 245-249; #11-#15 pp. 251- 
252; m-ny pp. 254-255; #18 pp. 256-258. 

2. Ourgensen: #7 pp. 176-177; #8-#15 ; #16-#17 pp. 176-177; 

^18 . 

3. Anderson: #7 pp. 296-297; #8-#10 pp. 300-303, 306; #11-#15 
pp. 306-308, 310-311; #16-#17 pp. 399-400; #18 pp. 314-315. 

4. Lewis: #7 pp. 300-303; #8-#10 pp. 258-262; #11-#15 pp. 262- 
263; m-n7 ; #18 pp. 324-325. 

5. Nichols: #7 pp. 129-132; #8-#10 pp. 137, 381-294; #11-#15 
pp. 295-296; #16-#17 pp. 236-238; #18 pp. 297-299. 

PROBLEMS: 

1. Moise: #7 pp. 243-245 ex. 1-13; #8-#10 pp. 249-251 ex. 1-6, 
8-18; #11-#15 pp. 252-253 ex. 1-7, 10, 11; #16-#17 pp. 255-256 
ex. 1-9; #18 pp. 259-260 ex. 1-5, 9 (a-d). 

2. Jurgensen: #7 pp. 178-180 ex. 1-27 (odd numbers); #8-#15 

#16-#17 pp. 178-180 ex. 1-27 (odd numbers); #18 . 

3. Anderson: #7 p. 298 ex. 1-7; pp. 298-299 ex. 1-16; #8-#10 pp. 
303-304 ex. 1-6, pp. 304-305 ex. 1-14; #11-#15 pp. 308-310 ex. 
1-15 (odd numbers), pp. 311-312 ex. 1-16 (even numbers); #16- 
#17 pp. 401-403 ex. 1-22 (even numbers); #18 p. 316 ex. 1-7. 

4. Lewis: #7 pp. 303-308 ex. A(l-12), B (1-15 odd numbers), #8- 
#10 pp. 265-265 ex. 1-9 pp. 270-271 ex. 1-8; #11-#15 p. 276 
ex. 1-10 (even numbers); #16-#17 ; #18 p. 326 exo 1-6. 

5. Nichols: //7 pp. 132-133 ex. 1-iO; #8-#10 p. 288 ex, 1-12, p. 
290 Gx. i-16 {even numbers), p. 293 ex. 1-12, pp. 137-138 

ex. 1-3; #11-#15 pp. 296-297 ex. 1-12; #16-#17 p. 239 ex. 1-5, 
8i #18 p. 313 ex. 1-2, 3a, 9, p. 315 ex. 1, 3. 
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SELF-EVALUATION II 



1. If 111 z,CEB = 40 and m Z.ECB = 58, find 



a) 
b) 
0 



Z.CBE 
£ABC 

/.DCS 
Z.FL15 




A 



2. Find X and the measures of each of the angles of aABC. 



b. m £BAC = ? 

c. m AB = ? 

d. m Z.C = ? 



3. Given the quadrilateral as shown: 

a. Name it by its vertices. 

b. Name the side opposite TIT. 

c. Name the angle opposite z,G. 

d. Name its diagonals. 

e. Name__the angles consecutive 

f. Do EG and FH intersect? 




to Z,E. 




4. Is the following information about a quadrilateral sufficient to prove 
it a parallelogram: 

a. Its diagonals are congruent. 

b. A pair of its opposite sides are congruent. 

c. A pair of consecutive sides are congruent. 

d. A pair of consecutive sides are tungruent and perpendicular. 

e. The diagonals are perpendicular. 

f. Each diagonal bisects two angles. 

g. A pair of consecutive angles are supplementary. 



5. ABCD is a parallelogram. Complete the following statements: 

a. 7^ - ? 

b. ? « M 

c. AABC - A 

d. bU is a of Q ABCD 

e. AABC ^ ?: aDCB ^ ? 

f. Name two angl?s that are supplementary to aBAD. 

S 

6. Write a proof of the following: 

Given: ABCD is a trapezoid, DA = CB and K 1 | AB 
PROVE: aA AB 
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SELF-EVALUATIOn l\ (Conf) 



AC = 5, CE - 8, AE = 9, B, D, and F are the midpoints of TZ, Ut, and 
M respectively. Find the lengths of the sides of ABDF. 



If each of the following is always trie, mark it true. Otherwise, 

mark it false: 

a. The diagonals of a square are perpendicular to each other. 

b. A square is a parallelogram. 

c. If the diagonals of a quadrilateral are perpendicular, it 

Is a rhombus. 

d. A quadrilateral with three right angles is a rectangle. 

e. The diagonals of a square are congruent and perpendicular. 

f . Each pair of opposite angles of a trapezoid are congruent. 

g. A rhombus is an equiangular quadrilateral. 

h. The diagonals of a rhombus are perpendicular and bisect 

each other. 

. 1. The median of a trapezoid bisects both diagonals. 



Write on your paper these names of quadrilaterals: parallelogram, 
rhombus, rectangle, square. After each name write the number of every 
statement below shich applies to it 

a. Each two opposite sides are parallel. 

b. Each two opposite angles are congruent. 

c. Each two opposite sides are congruent. 

d. Diagonals have equal lengths. 

e. Diagonals bisect each other. 

f. Diagonals are perpendicular. 

g. All sides are congruent. 

h. All angles are congruent. 

1. All angles are bisected by the diagonals. 

Write a proof in good form for the following implication: 

If the diagonals of a quadrilateral bisect each other and are 
perpendicular, then the quadrilateral is a rhombus. 
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SELF-EVALUATION II (cont') 



11. For aABC with angle measures as shown, BC * 7 /J and AS - 14, find 
each of the following: C 

a. m Z.A 

b. AC 

c. m 

d. AD 

e. CD 



12. Write a proof in good form of the following: 




In a triangle, if a median is half as long as the side which 
it bisects, then the triangle is a right triangle and the side is 
its hypotenuse. 




13. nABCD is a trapezoid with 1 1 IJT. W is the median: 



a. If AB - 12 and DC « 7 
then EF = ? 

b. If CD = 6 and EF = 14 
then AB = ? 

c. If AB = 27 and EF = 18 
then DC = ? 




IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE PROGRESS 
TEST II. 
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ADVANCED STUDY H 



a. What Is the sum of the measures of the exterior angles of a triangle? 
Give a proof to justify your answer. 

b What is the sum of the measures of the interior angles of any 
quadrilateral? Give a proof to justify your answer,, 

c What is the sum of the measures of the exterior angles of any 
quadrilateral? Give a proof to justify your answer. 

Prove the following: 

Given: D is the midpoint of 5| 
E is the midpoint of BC 

F is the midpoint of 7^ t _ 

2 

Prove: AE. BF and CD have a point P in common such that AP = j AE. 
BP - I BF. CP - I CD. 

a. Prove the following: 

Given: /X is a right angle 

AS = AT, BR = BT 
Prove: m = 45 



b. Prove the following: 

Given: aABC is equilateral 
Mi E. P and Q 
are the midpoints 
of and M 

Prove: aPDQ is equilateral 

c. Prove the following: 

Given: aDAC is isosceles with 

M =^ nr, « DC 
Prove: ^BAC is a right angle 



a. In the convex quadrilateral ABCD. M is the shortest side and 
IT is the longest side. Prove that > ^B. 

b. Prove that the sum of the lengths of the perpendiculars drawn 
from any point on the base of an isosceles triangle to the legs 
is equal to the length of the altitude drawn to either leg. 

c. Prove that the sum of the lengths of the perpendiculars drawn 
from any point in the interior of an equilateral triangle to the 
three sides is equal to the length of an altitude. 
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ADVANCED STUDY II (conf ) 




Prove the following: 

Given: BD is the bisector of aABC 
CD is the bisector of iACB 

Prove: m tD = 90 + h m Lk 

Prove the following: 

Given: BD i? the bisector of the 
exterior angle iEBC 

CD is the bisector of the 
exterior angle i?CB 

Prove: m LU ^ 90 - h m Lik 



Prove the following: The altitudes to sides ?^B and ST in 
acute aABC intersect at point E. Prove m iBEC « m AB + m iC. 
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SECTION III 

Behavioral Objectives: 

By the completion of the prescribed course of study, you will be 
able to: 



19. Given a description or drawing of lines and planes, determine 
if relationships of parallelism or perpendicularity hold by 
applying any of the following: 

a. The definition of parallel planes or lines. 

b. The definition of a line parallel to a plane. 

c. If d plane intersects two parallel planes, then it inter- 
sects them in two parallel lines. 

d. If a line is perpendicular to one of two parallel planes. 
It is perpendicular to the other. 

e. Two planes perpendicular to the same line are parallel. 

f. If each of two planes is parallel to a third plane, then 
they are parallel to each other. 

g. Two lines perpendicular to the same plane are parallel. 

h. A plane perpendicular to one of two parallel lines is 
perpendicular to the other. 

i. If each 6^ two lines is parallel to a third line, then they 
are parallel to each other. 

j. Parallel planes are everywhere equidistant. 

20. Given a description or drawing of lines and planes, apply the 
theorems and definitions listed above to identify the 
following: 

a. Parallel lines 

b. Perpendicular lines 

c. Parallel planes 

d. Lines perpendicular to planes 

e. Right angles or triangles 

f . Congruent segments 

g. Congruent triangles 

h. Congruent angles 

i. Lengths of segments 
j. Measures of angles 

21. Given a statement or drawing, tell if this statement is always 
ture, sometimes but not always true, or never true, using any 
of the definitions or theorems listed in Objective §1, 

22. Given a hypothesis and a conclusion, use any of the definitions 
or theorems of Objective §1 to write a proof of the conclusion 
if the conclusion is valid, or to disprove the conclusion if 
the conclusion is invalid. 

23. Given a drawing or statement, detemine the relationship 
described by applying the following definitions or theorems 
listed below: 

a. The definition of a dihedral angle and its parts (edge, 
side or face, interior, exterior). 



SECTION III (conf) 



Behavioral Objectives (cont*) 



b. The definition of a plane angle. 

c. The measure of a dihedral angle. 

d. The definition of a right dihedral angle. 

e. Two planes are perpendicular if they contain a right dihedral 
angle. . 

f. Vertical dihedral angles are congruent. 

g. Theorem 10-7: If a line is perpendicular to a plane, then 
every plane containing the line is perpendicular to the given 
plane. 

h. Theorem 10-8: If two planes are perpendicular, then any 
line In one of them, perpendicular to their line of inter- 
section, is perpendicular to the other plane. 

1. Theorem: If two parallel planes are intersected by a 
third plane, the alternate interior dihedral angles are 
congruent. 

j. Theorem: If two intersecting planes are each perpendicular 
to a third plane, their Intersection is perpendicular to 
the third plane. 

24. Given a hypothesis and a conclusion, use any of the definitions 

and theorems of Objective #1 and statements a-e and g-1 of Objective 
#5 to write a proof of this conclusion,. 
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RESOURCES III 

I. READINGS: 

1. Molse: n9-#22 pp. 269-273; #23-#24 pp. 275-278. 

2. Jurgensen: #19-#22 pp. 153-155; #23-#24 . 

3. Anderson: #19-#22 pp. 329-332, 334-338; #23-#24 pp. 340-344. 

4. Lewis: #19-#22 pp. 279-285; #23-#24 pp. 289-294. 

5. Nichols: #19-#22 pp. 114-115; n3-#24 pp. 60-62. 

II. PROBLEMS: 

1. Moisa: n9-#22 pp. 273-275 ex. 1-8, 10, 11, p. 279 ex. 6; #23- 

#24 pp. 278-280 ex. 1-5, 7, 9, 10, 12. 

2. Jurgensen: #19-#22 p., 156 ex. 1-18, p. 170 ex. 20-21. 23-24; 

#23-#24 . 

3. Anderson: #19-#22 p. 332 ex. 1-7, pp. 338-339 ex. 1-13; #23- 

#24 p. 341 ex. 1-8, p. 342 ex. 1-10, p. 345 ex. 1-2, 5. 

4. Lewis: #19-#22 pp. 285-287 ex. 1-8, p. 288 ex. 1-2; #23-#24 

p. 295 ex. 1-2, 4, 8, p. 296 ex. 6, 12. 

5. Nichols: #19-#22 p. 116 ex. 1-14; #23-#24 p. 63 ex. 1-5. 



SCLF-C^'Al UATIO;; II 



Answer the following true or false: 

a. Two planes are parallel if their intersection with 

another plane is two parallel lines. 

b. Two planes perpendicular to the same line are parallel. 

c. If each of two planes is parallel to a line, the planes 

are parallel to each other. 

d. Two lines are parallel if they have no points in common. 

e. Two lines parallel to the same plane are parallel to 

each othero 

f . If each of two intersecting planes is perpendicular to 

a third plane, their line of intersection is perpen- 
dicular to the third plane. 

g. If a line not contained in a plane is perpendicular to 

a line in the plane, then it is perpendicular to the 
plane. 

h. At a point on a line, there are infinitely many 

lines perpendicular to the line. 

i. Through a point outside a plane there is exactly one 

line perpendicular to the plane. 

•<--»■ >*->• 

j. If a^lane E is perpendicular to AB and AB || CD, then 

E iEd. 

k. A plane perpendicular to one of two perpendicular planes 

is never perpendicular to the other pUne. 

1. If a line is not perpendicular to a plane, then each 

plane containing this line is not perpnedicular to the 
plane. 



Plane G c onta ins poi nts A, B, C and plane A contains points D, E, 
such that J. G, TfD i H, and AB = DF. Which of the following 
statements must be true: 



a. AF = BD 

b. G 11 H 

c. U EF 

d. K iM 

e. W and W bisect each other 

f. aabc =^ adfe 

g. iLAFD =^ ^DBA 

h. 7^ II UT 
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SELF-EVALUATION III (cont») 



3» For the following statements, refer to the figure at the right and 
justify each statement with a theorem or definition; 



Given: AB j_ m 
XSln 

II At 



A 



B P 



a. m 1 1 n 



b. AC II BD 

c. ABDC is a parallelogram 

d. « M 



4, Write a proof in good form for the following: 

F, S5 i E at A 
E at D 

Prove: AC = BD 



Given: E | 

m 



5. Prove the following: 

Given: RS is in plane E 

4.PRS is a right angle 
PQ i E at Q 

Prove: ^QRS is a right angle 



I7 
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6. Answer the following true or false: 

a. The intersection of a plane with the faces of a dihedral 

angle is a plane angle of the dihedral angle. 

b. Vertical dihedral angles are congruent. 

c. Each side of a dihedral angle contains the common edge. 

d. Two planes perpendicular to the same plane are parallel 

to each other. 

19 



SELF- EVALUATION III (conf) 



e. An plane ?;igles of the same dihedral angle are 

cofujruent. 

Complete the following sentences: 

a. If two dihedral angles are right dihedral angles, then they 
are . 

b. If two dihedral angles are congruent, the of 

those two dihedral angles will be congruent. 

c. If two planes intersect to form congruent adjacent dihedral 
angles, then the planes are 

Prove the following: 

Given: /.ADB is a plane angle of 

dihedral engle ^A - GH - B, 
P is a point of plane ADB 

Prove: PIT | GFT 



IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE YOUR LAP TEST. 
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ADVANCED STUDY III 



1. a. 



b. 



c. 



2. a. 



b. 



Prove the following using the given figure: There is one and 

only one line which is perpendicular to each of two given skew lines. 



Prove the following: If two intersecting planes are each perpendicular 
to a third plane, their intersection is perpendicular to the third 
plane. 



Prove the following: If three planes E^, E,* and E, intersect in 
the threi lines L12. L23, and L13, then either the three lines 
intersect n a common point or each line is parallel to the other 
two lines. 



Prove the following: If a given line is parallel to a given plane, 
then the Intersection of any plane containing this line with the 
given plane must be parallel to the given line. 



Prove the following: If each of two intersecting lines is para 
llel to a given plane, then the plane determined by these lines 
is parallel to the given plane. 



Prove tiie following: 





Given: a | | b, c | | b 





o 

ERIC 



21 



"3 



ADVANCED STUDY III (conf) 



Given a correspondence between two disjoint triangles that He In 
non-parallel planes. If the three lines joining corresponding 
vertices intersect at a common point, and if the lines containing 
corresponding sides intersect, then the three points of intersection 
are col linear. 




RESTATEMENT: 

Given: A correspondence ABC tt AjBiCi between aABC and aAiBiCi which 

Me in non-parallel planes. AAi, BBi, and CCi intersect at point U. 
intersec±§_JiBi at point X; CA intersects ClAi at point Y; and AB 
intersects AjBi at point Z. 
Prove: X, Y, and Z are collinear. 



In the following we are going to prove that the measure of a right 
angle is equal to the measure of an obtuse angle. You are to write 
the indicated proof. After you have finished if you think there is 
a fallacy in the proof (the drawing or the argument) you are to explain 
what it Is. If you do not think there is a fallacy, you are to 
explain how such a contradiction could exist. 



Given: ABCD is a rectangle 



Prove: 



is the 
*N is the 

LECD ^ AADC 



bisector of 7^ 
bisector of W 



e 



\ 


1 / 
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SECTION IV 



(OPTIONAL: Consult your teacher before doln^ any work on this 
section) 

Behavioral Objectives: 

By the completion of the prescribed course of study, you will be 
able to: 

25. Given a drawing or statement evaluate relationships described 
by using the definitions and theorems listed below: 

a. Definition of the projection of a point into a plane. 

b. Definition of the projection of a line into a plane. 

c. Definition of the projection at A, where A is any set of 
points in space into plane E. 

d. Theorem: If a line and a plane are not perpendicular, 
then the projection of the line into the plane is a line. 

26. Given a hypothesis and a conclusion, write the required proof 
involving any of the theorems or definitions listed in Objective 
#25o 

RESOURCES IV 

I. READINGS: 

1. Moise: #25-#26 pp. 281-284, 

2. Jurgensen: #25-#26 p. 259, pp. 278-279. 
II. PROBLEMS: 

1. Moise: #25-#26 p. 284 ex. l-8o 

2, Jurgensen: #25-^26 p. 264 ex. 17-18, p. 279 ex. 1-5, p. 280 
ex. 9-16. 
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SELF-EVALUATION IV 
Answer the following true or false: 

a. The projection of a line into a plane is always a line. 

b. For each acute angle there is a piano such that the 

projection of the acute angle into the plane is an obtuse 
angle. 

c. The length of the projection of a segment into a plane 

is always less than the length of the segment. 

d. If plane M is perpendicular to plane N and aABC lies 

in plane M, then the projection of aABC into plane N 
is a line segment. 

e. The projection of a point is always a point. 

f . The projection of a segment is always a segment. 

g. The projection of an angle can be a segment. 

^ h. The projection of two skew lines can be two parallel lines. 

i. The projection of a right angle can be a right angle. 



Prove the following: 

Given: H is the projection of A into . 

plane E, HB" is the projection / 
of M into E, HT is the / 
projection of W into E, AF « AB / 

Prove; HF = HB / H 




IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES, CONSULT YOUR TEACHER. 
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TOTgnRffB, CQROLLAHIES. ACT) VCSTUlk'SE^. 



Two parallel liseB lie in exactly one plane. 

Two lines in a plane are parallel if they are both perpendi- 
cular to the same line* 

Let L be a line and let f be a point not on L. Then there 
is at least one line through parallel to L. 

If two lines are cut by a tran«rersal» and one pair of 
alternate interior angles are congruent, then the other 
pair of alternate interior an4;T*s are also congruent. 

The AIP Theoras. Given two lines cut by a transrersal. 
If a pair of alternate interior angles are congruent, 
then the lines are parallel. 

Given two lines out by a transrersal. If a pair of 

corresponding angles are congruent, then a pair of 
alternate interior angles are congruent. 

Given two lines cut by a transversal. If a pair of 

corresponding angles are congruent, then the lines are 
parallel. 

P&rallel Postulate: Through a given external point there is only one 

parallel to a given line. 

Theorem 9-8: The PAX Theorea. If two parallel lines are cut by a 

transversal, then alternate interior angles are congruent. 

Theorem 9-9: If two parallel lines are cut by a transversal, each pair 
of corresponding angles are congruent. 

Theorem 9-10: If two parallel lines are cut by a transversal, the interior 
angles on the same side of the transversal are supplementary. 

Theorem 9-11: In a plane, if two lines are each parallel to a third line, 
then they are parallel to each other. 

Theorem 9-12: In a plane, if a line is perpendicular to one of twc 
parallel lines, it is perpendicular to the other. 

Theoraa 9-13: Por ever;- triangle, the sum of the measures of the angles 
is 180. 
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Part I 
Theorem 9-1 : 
Theorem 9-2: 

Theorem 9-3 1 

Theorem 9-4 1 

Theorem 9-5: 

Theorem 9-6: 

Theorem 9-7: 



BEST copi mmn 

APPENDIX (conf) 



Corollary 9-13.1 s 



Corollary 
Corollary 



9-13.3: 



Thtor«A 9-U: 



Iheoroi 9- 
TheorM 9- 
TheorcK 9- 

fheoregi 9* 
Theoroi 9- 

theor«i 9 
fhtorcA 9 
Th«orfl« 9 

Iheorett 9 
Theor«i 9 
Thaoroa 9 
Th«or«K 9 

Thaorai 9 

Theoroi 9 
Thaorw 9 



15: 
16 
17 

16 
19 

-20 
-21 
-22 
-23 
-24 
-25 
-26 

-27 

-26 
-29 



Tliaor«i 9-30 



(.riven a cOa-r ;Bpc;ia6nc<3 between two triangles* If two 
pairt. of coiToapondir^ ari^les aro congruent., then the 
third pail* of correepondiiig angles are al sou.^-iHnt. 

The acute anglea of a right triangle are coaplesentary* 

For any triangle, the aeamure of an exterior angle 
ia the mm of the measures of the two reaotc interior 
angles* 

Bach diagonal separates a parallelograii into two congruent 
triangles* 

In a parallelogram, any two opposite s:ldes are congruent. 

In a parallelogram, any two opposite angles are congruent* 

In a parallelogram, any two conaeeutire angles are 
supplementary * 

The diagonals of a parallelogram bisect each other* 

Oiren a quadrilateral in which both pairs of opposite 
sides are congruent* Then the quadrilateral is a 

paraJ"* jlograa* 

If two sides of a quadrilateral are parallel and congruent, 
then the quadrilateral is a parallalogram* 

If the diagonals of a quadrllattral bisset each other, then 
the quadrilateral is a parallelogram* 

The segment betwean the mld-polnts of two sides of a 

triangle is porxLlel to the third side and half as long* 

If a parallelogram has one right angle, then it has four 
right anglei and the parsaJ.elogram is a rectangle* 

In a rhdmbus, the diagonals are parpmadicuLar to one 
anothar* 

If the diagonals of a quadrilateral bisect each other 

and are perpendicular, then the quadrilateral is a rhombus* 

The median to the hypotenuse of a right triangle is half 
as long as the hypotenuse* 

The y>-60-90 'P>i*oy«^. If an acute angle of a 

right triangle has measure 30, then the opposite side 
is telf as long as the hypotenuse* 

If one leg of a right triangle is half as long as the 
hypotenuse, then the opposite angle has measure 30*. 

If three parallel lines intercept congruent se^ients on 
one transrersal T, then they intercept congruent segments 
on every transversal T; i^ich is parallel to T* 

If three parallel lines intercept congruent segments on 
one transversal, then they intercept congruent segments on 
any other transversal. 
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APPENDIX (conf ) 



A quadrilateral aay be eetabllshed to be a parallelogram by 
provlag any of the followingt 

(a) Both pairs of opposite sides are parallel. 

(b) Both pairs of opposite sides are congruent. 

(c) Both pairs of opposite angles are congruent. 

(d) A pair of opposite sides is parallel and congruent. 

(e) The diagonals bisect each other. 

A quadrilateral Bay be established to be a rectangle, rhombus 
or square by proTlng any of the following: 

(a) Rectangle: 

(1) By proving the quadrilateral is a parallelogram 
Yilth a right angle. 

(2) By proving the quadrilateral is a pcundlelogram 
with congruent diagonals. 

(3) By proving the diagonals of the quadrilateral 
are congruent and bisect each other. 

(b) Bhombus: 

(1) 3y proving the quadrilateral is a parallelogram 
with foxir cozagruent sides. 

(2) By proving the qvttdrilateral is a parallelogram 
with perpendicular diagonals. 

(3) By proving the diagonals are perpendicular and 
bisect each other. 

(o) Sqxiare: 

(1) By proving the quadrilateral is a rectangle 
with four congruent sides. 

(2) By proving the quadrilateral is both a rhombus 
and a rectangle. 

(3) B7 proving the diagonals of the quadrilateral 
are congruent, perpendicular and bisect each 
other. 
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RATIONALE 



In previous mathematics courses you learned to compute 
the areas of some polygonal regions by applying a rule or a 



formula. As a result, you have some familiarity with the 
word "area", although you may have some difficulty defining 
it. 

In this LAP, area is developed as a relation between a 
geometric region and a unique number. The measure of area is 
introduced in much the same way as the measures of distance and 
angle; by means of postulates. The well known Pythagorean 
Theorem will be proved, and special numerical relationships for 
the lengths of sides of special right triangles will be estab- 
lished. 

The Pythagorean Theorem, and the theorems pertaining tc 
30 - 60 - 90 right triangles are used extensively in many of 
the following LAPs. 



NOTE : Polygonal is pronounced - po • lyg • o • nal 
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SFCTION ; 

Kehaviordl oi,jecti ve«^ ■ COPX 

By tho coi'iiJetiofi cf tha prescribed course of study, you will be 
able to: 



1. Given an appropriate drawing of a polygon, use the necessary 
definitions <^nd postulates to identify. 

a. a polygon 

b. a polygonal region 

c. a union of triangular regions 

d. the area 

2. Given the drawing of a geometric figure, and sufficient infor- 
mation, use appropriate theorems and postulates to compute the 
area, altitude, or base of: 

a. a square 

b. a rectangle 

3. Apply the following definitions, theorems, or postulates in 
evaluating given relationships and writing proofs: 



a. Definition of a Polygonal Region 
The Area Postulate 
The Congruence Postulate 
The Area Addition Postulate 
The Unit Postulate 

Theorems for finding area of a square or a rectangle 



4. Given the drawing of a geometric figure, and sufficient infor- 
mation, use appropriate postulates and theorems to compute the 
area, altitude, or base of: 

a. any triangle 

b. a trapezoid 

c. a parallelogram 

5. Given two triangles, compute the ratio of their areas when the 
following is known: 

a. The triangles are congruent 

b. The triangles have the same base and the same altitude 

c. The ratioes of the bases and the ratio of the altitudes of the 
two triangles 

6. Apply the following theorems in evaluating given relationships and 
writing proofs: 

a. Theorems for finding the area of a triangle, trapezoid, and 
a parallelogram. 

Theorem 11-6 (Moise) - If two triangles have the same base and 
altitude, they have the same area, 
c. Theorem 11-7 (Moise) - If two triangles have the same altitude, 
then the ratio of r.hpir are£s is equal to the ratio of their 
bases. 



SECTION I 
RESOURCES 



I. READINGS ; 

1. Moise: #1 - #3 pp. 291-296; M-#6 pp. 298-301. 

2. Jurgens-i: #l-#3 pp. 471-472; H^-HS pp. 474-480. 482-483. 

3. Anderson: n-#3 pp. 377-383; #4-#6 pp. 385-388. 390-392. 

4. Lewis! n-i^3 pp. 580-58^; H'{t6 pp. L84-588. 

5. Nichols; #l-#3 pp. 316-313; #4-^6 pp. 320-323. 

II. PROBLEMS ; 

1. Moise: 7^1-#3 pp. 295-297 ex. 1-14; #4-#6 pp. 302-305 ex. 1-23. 

2. Jurgense..: #l-#3 pp. 473-474 ex. 1-1.3; #4-#6 pp. 477-478 ex. 
1-21. p. 481 ex. 1-19 (odd numbers), p. 482 ex. 23-28. 31-32. 
pp. 483-484 ex. 1-12 (odd numbers). 

3. Anderson: H-HS p. 3B4 ex. 1-15; #4-#6 pp. 389-390 ex. 1-17. 
pp. 392-393 ex. 1-9. 14-15. 

5. Lewis: n-#3 pp. 583-584 ex. 1-15; #4-#6 pp. 588-589 ex. 1-22 
(even numbers), pp. 590-591 ex. 1-10. 16. 18. 

6. Nichols: #l-#3 pp. 318-320 e^. 1-12; #4-#6 p. 323 ex. 1-6. 9. 
11. 15-16. 
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saF-EVALJ" ^^^^ ^^^UiBii 

The figu**e ABGFED at the left below vY-Mtlt*; when triangUjs ABC and OEl- 
intersect as shown on the right: 

t 




a) Is the union of AABC and aDEF th.^ same as ABGFED? 

b) If the area of aABC is 12 and the area of ADEF is 15, can you 
find the area cf ABGFED? Why? 



c) Is ABGFED a polygonal region? 



The figure below consists of four rectangles and a square hole, one 
unit on a side: 



a' 

4,- -i. 



3 f 




m 







Determine the area of the four rectangles. 



Answer the following true or false: 

a) A triangle is a polygonal region. 

b) For every real number A there corresponds some polygonal region 
R that has area A. 

c) Every polygonal region has e unique area. 

d) The union of two polygonal regions has an area equal to the 

sum of the areas of each region. 

e) The interior of a square is -i polygonal region. 

f) If the side of one square: coubl*^ t.he r.id? of another square, 
then the area of the fw^st scuare is four times the area of the 
second squar'o. 



g) It you douM ' the aUiludo of a focrariqle and leave the 
base tho sam- then the arcM of t';-- ' :cond rectangle would be 
twice the fir'U . 

h) The area of a square 2'a inches on n side is equal to square 
inches, 

i) . The area of a rectanc;'^ 50 ft. long and I6J2 ft. wide is 825 sq. ft. 

j) If the area of a square Is 50 sq. ft. then each side is equal 
to 5/^ ft. 

k) It the altitude of c .-ectfinqlr v: in. and the area is 75 sq. 
in., then thti base of the rectaivj h. is 15 in. long. 

1) If two triangles ctre congruent, chen the triangular regions have 
equal areas. 



Prove thf? following: 



Given: ABCO is a square 
EA - ED 

Prove: a AABE= a adCE 



a) Determine the area of each trapezoid pictured. 





b) Determine the area of each paral lologram: 




c) Using the information given and the figure below, answer the 
following questions: j> 



1) Ab = 12. DC = 6, DE = 4. Find a ABCD. 

2) AB = 10, DC = 6. a ABCD « 64. ''ind DE. 



3) AB « 30, OE,.?a, BD 18. Find AD (without using the Pythagorean 
Theorem). 

4) EF = FB, BF « Sh, DE 8. Find a CFED. 

5) DE = 7 and the median of ABCD is 14. Find a ABCD. 

Complete the following: 

d) If two triangles have equal aU i acI^,., then the ratio of their 
is equal to the ratio of their bases. 

b) If two triangles have equal altitudes and equal bases, then they 
have equal » 

c) If two triangles have equal altitudes and their bases are 10 1n. 
and 12 in., respectively, then the ratio of their areas is equal 

to • 

d) Is it true that two triangle having equal areas have equal altitudes 

and equal bases? , 

a) In the figure PQRS is a parallelogram with PT = TQ and MS = SR. 
In the following, compare the areas of the two figures listed. 



\ 



— H — — H -^/> 



1) APSQ and ATSQ 

2) ASrR and ASPR 

3) AMTR and ASTR 

b) Find the area of a triangle with d^UfuJ^•^ of 10', inches and base 
16 inches. 



SELF-EVALUATION I (conf ) COflf /JjJmjjj^ 



c) The area of a triangle is 72. If one side Is 12, what Is the 
a'titude to that side? 

d) Find the area of a trapezoid with altitude of 8 inches and with 
bases of W-z Inches and 16 inches. 

e) The area of a parallelogram Is 816 sq. ft. If the width is 10 "fe®^ 
and the length Is 34 feet, what Is the altitude? 

8. Prove the following: 

Given: ABCD is a parallelogram 
with diagonals W and BD*. 

Prove: a aAED - a DABCD 




9. Prove the following: 

Given: Median M of AABC 

was extended to point E. 

Prove: a aabe = a AACE. 




IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES. TAKE THE PROGRESS TEST. 
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ADVANCED STUDY I 

i. For the following diagram: 

a) Find the sum of the areas o» the eight 
regions - four right triangles and 
four rectangles (Don't count the hole) 

b) Find the base, DE and the altitude 
from A to T3F. Find one-half the pro- 
duct of these two numbers, 

c) Can you explain why the results of 
part (a) and part (b) are the same in 
spite of the hole? 



2. Prove the following: 

Given: ABCD is a parallelogram 

• 

Prove: a AAED = b a QABCD 




3. Prove the following: 

If a line separates a parallelogram 
into two regions of equal area, then 
the line passes through the point of 
Intersection of the diagonals. 




4, Prove the following: 

Given: nABCD is a trapezoid with 

M and K are mid-points of 
W and IT respectively 

II SB- 




Prove: a aAPD = a OPBCD = ?s a DABCD 

5. Prove the following: 

Given: amNO with A, B, and C the midpoints of MIT, NO, and W respectively. 
Prove: a DmABC = is a AABC 
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SECTION 11 mmiamis 

Behavioral Objectives 

By the completion of the prescribed course of study, you will be able 

to: 



7. Given a right triangle and a measure of two of its sides, apply 
the Pythagorean Theorem to compute the measure of the third side, 

8. Given the measures of the sides of a triangle, apply the converse 
of the Pythagorean Theorem to determine if it Is a right triangle. 

9. Supply a proof of the Pythagorean Theorem and its converse and/or 
apply these theorems in evaluating given relationships and in 

writing proofs, • 

10. Given the measures of a side of a triangle, compute the measure of 
the other two sides or its area when the triangle is: 

a. an isosceles right triangle 
• b. a 30 - 60 - 90 triangle 
c. an equilateral triangle 

11. Prove and/or apply the following theorems in evaluating given 
relationships and in writing proofs: 

a. Isosceles Right Triangle Theorem 

b. Converse of the Isosceles Right Triangle Theorem 

c. The 30 - 60 - 90 Triangle Theorem 



RESOURCES 



I. READINGS: 



1. Moise: §7 - §9 pp, 306-307; #10-#11 pp. 312-313, 

2. Jurgensen: §7 - #9 pp. 265-267; #10 - #11 pp, 269-271. 

3. Anderson: #7 - #9 pp. 394-396; #10 - #11 pp. 399-400. 

4. Lewis: T/ - #9 pp. 365-366; #10 - #11 . 

5. Nichols: #7 - #9 pp. 230-234, 236-238 ;*TlS' - #11 pp, 238-239. 



II, PROBLEMS: 



1. Moise: #7 - #9 pp. 308-310 ex. 1-6, 7 (a), 9-18; #10 - HI pp. 
313-315 ex. 1-20. 

2. Jurgensen: #7 - #9 pp. 267-279 ex. 1-32 (even numbers); #10 - 
#11 pp. 272-273 ex. 1-21, 

3. Anderson: #7 - #9 pp. 396-397 ^^x. 1-13, 17-19; #10 - #11 p, 401 
ex. 1-9, 11-14, 17, p. 407 ex. 1-16. 

4. LGwis: if7 - #9 pp, 366-367 ex. 1-12, p. 369 ex. 1-5; #10 - #11 
p. 370 ex. 10 - 12, p. 37? ex. 16. 

5. .Nichols: it? - #9 p. 235 ex. 1-8, p. 239 ex. 1-5, 11; #10 - #11 
p. 239 ex. 1-5. 
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SELF-EVALUATION II 



1. a) The hypotenuse of a right triangle is 8 In. long and one leg has 
length of 4 in. What is the length of the other leg? 

b) How long must a tent rope be to reach from the top of a 12 foot 
pole to a point ori the ground which is 16 feet from the foot of 
the pole? 

c) A boat travels south 24 miles then east 6 miles, and then north 
16 miles. How far is it from its starting point? ^ 

d) For the figure at the right, find AB and CB. 




2. Which of the following sets of three numbers could not represent the 
sides of a right triangle? 



3. a 



4. a 

b 



5. a 

b 
c 



a) {5. 6, 7} 

b) (3. 4, 5} 



(c) {5. 12, 13} 

(d) {7, 8, 6) 



Find 



The hypotenuse of a right triangle is 17 and one leg is 15. 
the area of the triangle. 

In aABC, lC is a right angle, AC = 30, and BC « 25. Find 

1) a aABC 2) AB 



The hypotenuse of a triangle is 10 and another side is 8. Find the 
area of the triangle. 

If an altitude of an equilateral triangle is 18 in. long, how long 
is one side of the triangle? 

What is the area of the isosceles triangle whose congruent sides 
have lengths .of 20 In. each and whosf: base angles have measures of; 



1) 30 



2) 45 



The area of an equilateral triangle is 9^. Find its side and its 
altitude. 

Find the two legs of right aABC with LC a right angle, m L^ = 30 
and AB = 20. 

Prove the Theorem: The area of an equilateral triangle with the 
side S is given by S^^^ . 

The area of a square is 64. How long is a diagonal of the square? 
The diaqonal of a square is 5/2. What is the perimeter of the square? 

10 
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SELF-EVALUATION II (conf ) 



d) Find the area of the given trapezoid: 

ir' 



/ I../ ,/l \ 

i' ^1 \, 

/•?-M i1 .-A 



Prove the following: 

Given: DB i Xc 

Prove: (AD)2 + (BC)2 + 
(AB)2 + (DC)2 



\ 



IF YOU HAVE MASTERED THE BEHAVIORAL OBJECTIVES. TAKE YOUR LAP TEST. 
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ADVANCE STUDY II 

1. Prove the following: 

Given; aABC with altitude W 

Prove: = a2 + (b + d)2 - 2d(b + d) 




2. Prove the following: In a triangle, two sides have lengths a and 

The altitude to the third side separates that side into segments 
of length c and d respectively. Prove: (a + b){a - b) « (c + d)(c - d) 



3. A helicopter pilot makes the follbwing trip. He goes 30 miles north, 
40 miles east and 2 miles straight up. How far is he from his starting 
point? 



ERIC 
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RATIONALE 



As you recall, a congruence is a correspendence 
between the sides and angles of a pair of triangles. 
A similarity is also a correspondence between a pair 
of triangles, but instead of the measures of the sides 
being equal, the ratio of their measures must be equal. 
Also, the corresponding angles must be congruent - as 
they are in a congruence. 

A proportion is merely a simple algebraic equa- | 

! 

tion. You will be expected to rely heavily on your j 

i' 

algebraic knowledge of fractional equations. 

Similarity is extremely helpful in trigonometry. 
In this LAP, you will also study the three trigonome- 
tric ratioes - sine, cosine, and tangent and apply 
them to determine the measures of the angles and sides 
of a right triangle. 
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Section I 



BEHAVIORAL OBJECTIVES: 

By the completion of the prescribed course of study, you will 
be able to: 

1. Given two sequences of positive numbers, determine if they are 
proportional. 

2. Given any pair of positive real numbers, compute their: 

a) Arithmetic mean (average) 

b) Geometric mean 

3. Given two similar triangles and sufficient information: 

a) Name the corresponding angles which are congruent. 

b) Name the corresponding sides which are proportional. 

c) Compute the lengths of specified sides when given the lengths 
of other sides. 

4. Given a line parallel to one side of a triangle intersecting the 
other two sides: 

a) Determine the segments which are proportional. 

b) Compute the lengths of specified segments when given the 
lengths cf the other ones. 

5. Be able to apply vhe following theorems in evaluating or prov- 
ing relationships between segments and sides of a given triangle: 

a) Theorem : If a line intersects two sides of a triangle and 
cuts Off segments proportional to these two sides, then it 
is parallel to the third side. 

b) Theorem : The bisector of an angle of a triangle separates 
the opposite side into segments whose lengths are proportional 
to the lengths of the adjacent sides. 

c) If three or more parallels are each cut by two transversal s^ 

the intercepted segments on the two transversals are proportional. 

6. Given a correspondence between two triangles and sufficient infor- 
mation, determine if the correspondence is a similarity by one of 
the following reasons and evaluate specific relations pertaining 
to them: 

a) Three pairs of corresponding angles are congruent. 

b) Two pairs of corresponding angles are congruent. 

c) If a line parallel to one side of the triangle intersects the 
the other two sides in distinct points, then it cuts off a 
triangle similar to the given triangle. 

7. Prove a correspondence between two trianoles is a similarity when 
the following is given and evaluate specific relationships per- 
taining to them: 



a) A correspondence between two triangles, two pairs of corres- 
ponding sides are proportional, and the included angles are 
congruent. 

b) A correspondence between two triangles and the sides are 
proportional . 

8. Given any right triangles and an altitude to the hypotenuse: 

a) Name proportionalities between segments. 

b) Name the similar triangles. 

c) Compute the length of any specified segment when sufficient 
information is given. 

d) Prove any given implication relating to the above. 

9. Given any pair of similar triangles and sufficient information: 

a) Compute the ratio of any pair of corresponding sides when 
given the ratio of their areas. 

b) Compute the ratio of the areas of two triangles when given 
the ratio of any pair of corresponding sides. 

c) Given sufficient information, use an appropriate proportion 
and compute the length of sides. 

d) Given sufficient information pertaining to any of the above, 
evaluate soecified relationships and prove any given implica- 
tion rela+ing to them. 
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RESOURCES I 

I. Readings: 

1. Moise: #1,2 pps. 321-323; # 3 pps. 326-328; # 4, 5 pps. 330-331; 

# 6 pps. 336-337; # 7 pps. 341-343; #8 pps. 346-347; # 9 pps. 349^ 
350. 

2. Jurgensen: #1,2 pps. 229-232, 234-235; # 3 pps. 238-241; # 4, 5 
pps. 251-254; # 6 pps. 244-246; #7 ; #8 pps. 258-262; # 9 pps. 
484-485. 

3. Anderson: #1,2 pps. 409-414; # 3 pps. 416-418; # 4, 5 pps. 420-422; 

# 6 pps. 425-426; # 7 pps. 429-432; # 8 pps. 435-436; # 9 pps. 438- 
439. 

4. Lewis: #1,2 pps. 329-331; # 3 pps. 342-344; # 4, 5 pps. 333-338; 

# 6. 7 pps. 345-348; # 8 pps. 360-363; # 9 pps. 594-595. 

5. Nichols: #1,2 pps. 202-206; # 3 pps. 207-210; # 4, 5 pps. 211-212; 

# 6 pps. 214-216; # 7 pps. 217-218; # 8 pps. 224-225; # 9 p. 324 

II. Problems: 

1. noise: #1,2 pps. 324-325 exs. 1-13; # 3 pps. 328-329 
exs. 1-10; # 4, 5 pps. 332-334 exs. 1-13; # 6 pps. 338- 
339 exs. 1-10; # 7 pps. 344-346 exs. 1-12; # 8 pps. 348- 
349 exs. 1-6; # 9 p. 351 exs. 1-10 

2. Jurgensen: #1,2 pps. 232-233 exs. 1-14, pps. 236-237 

exs. 1-12; # 3 pps. 242-243 exs. 1-22; # 4, 5 pps. 255-258 exs. 
1-25; # 5 pps. 247-250 exs. 1-31; # 7 ; #8 p. 263 
exs. 1-4; # 9 p. 486 exs. 1-20 

5. Anderson; # 1,2 pps. 414-415 exs. 1-12; # 3 pps. 418-420 
exs. 1-16; # 4, 5 pps. 423-425 exs. 1-15; # 6 pps. 427-429 
exs. 1-17; # 7 pps. 433-434 exs. 1-12; # 8 p. 436 exs. 1-5. 
pps. 436-437 exs. 1-7; # 9 p. 439 exs. 1-4, p. 440 exs. 

4. Lewis: #1,2 pps. 332-333 exs. 1-8; # 3 pps. 348-350 exs. 
1-8; # 4, 5 pps. 338-340 exs. 1-6, pps. 340-341 exs. 1-8; 
# 6, 7 pps. 350-351 exs. 1-10; # 8 pps. 363-364 exs. 1-5, 
pps. 364-365 exs. 1-4, 6; # 9 pps. 599-600 exs. 1-2, 5-12. 

16 

5. Nichols: #1,2 pps. 205-206 exs. 1-13, 15, 17; # 3 pps. 210- 
211 exs. 1-7; # 4, 5 pps. 213-214 exs. 1-9; # 6 pps. 216-217 
exs. 1-12; # 7 pps. 218-221 exs. 1-14; # 8 pps. 225-226 exs. 1- 
5, pps. 227-228 exs. 3-5, 7; # 9 p. 324 exs. 6, 12 
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SELF VALUATION 

1. Are any two pairs of the followino sequences proportional: 
a) 3. 7. 12 b) 9. 21. 36 c) 5, 35 . 10 

2. Which of the following is a true proportion: 

a) (3 + 1) : (4 + 1) = 3 : 4 b) (2 • 3 + 3) : (2 * 4 + 4) « 3 : 4 
c) 23 : 2** » 3 : 4 d) (3 - 3) : (4 - 4) = 1 : 1 

3. If 2 « 11 , then x is equal ? . 

J X + 3 

4. For each of the following proportions, solve for x: 

a) 3 = 6 b) 2x « 4a c) 2 » n. 

X S" 3y 3* X 

5. Complete each statement: 

a) If 3a = 2x, then a_ = , and a » . 

X I 

b) If 7b = 4a, then a « , and b » . 

F a 

6. Find the geometric mean and the arithmetic mean of the following 
pairs: 

a) 6 and 12 b) »^ and AI 

c) 8 and 10 d) 6/^ and Z/T 

7. Given aABC - ADEF and lengths of sides are as marked. Find 
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Self Evaluation (cont.) 



9. If ASXY - aSRT, the ratio of their altitudes is the same as the 
ratio of: 



a) their preimeter 

b) their area 



none of the above. 

10. In the figure, ST 11 Si": 

a) If AC 12, CD « 4, CE » 8, find BC. 

b) If AD « 6, BE « 10, CD « 4, find CE. 

c) If BC = 22, ED = 6, CD » 8, find AC. 

d) If AC » 15, CE » 6, BC » 18, find AD. 



c) the measures of their corresponding angles 
d) 




n. Given the figure with AD « 6, ED » 4, and BC « 6. Find DC and 
AC. 




12. Which of the following sets of data make 

a) AB « 14, AF « 6, AC « 7, AG « 3 

b) AF = 6, FB « 5, AG « 9, GC » 8 

c) AC ' -21, GC » 9, AB « 14, AF » 5 

d) AB « 24, AC « 6, AF » 8, 6C « 4 ^ 




13. Given a correspondence ABC DEF between two triangles. Which 
of the following cases are sufficient to show that the correspon 
dence is a similarity; 

a) L^ « Z.D, iB « lZ 

b) Both triangles are equilateral 

c) Both triangles are isosceles and m/.A « mz.D 

d) mz.C = m^F « 90, and AB » DE 

e) miA « 40, m^B « 60, m^E « 60, m^F » 80. 



Self Evaluation (cont.) 



14. The given diagram shows the union of two right triangles with 
leg ZX in common, and m^W » mavz. ZX is the geometric mean of: 



a) WZ and WX 

b) WX and ZY 



c) UZ and ZY 

d) WX and XY 




15« Given the figure with AC • CE » BC • CD and 0 and St 
intersecting at C Prove: aABC - aDEC 




16. 



17. 



If 2, 5, 6 are the lengths of the sides of one triangle and 
7Ja, 9» 3 are the lengths of the sides of another triangle, 
are the triangles similar? 

In the figure Rg" 1 IT, BFT 1 and the lengths of the segments are 
as shown. ^ 

a) Name the pairs of similar triangles 

b) Find x, y, and z 




18, 



19. 



Given two similar triangles in which the ratio of a pair of 
corresponding sides is Z , What is the ratio of the area? 

J 

If the ratio of the areas of two similar triangles is 
what Is the ratio of a pair of corresponding altitudes? 

20. The areas of two similar triangles are 225 sq. In. and 36 
sq. in. Find the base of the smaller triangle if the base 
of the larger is 20 inches. 

21. The areas of two similar triangles are 144 and 81. If a 
side of the former is 6, what is the corresponding side 
of the latter? 



Self Evaluation (cont.) ^^UUnj^ 



22. How long must a side of an equilaterdl triangle be in order that 
its area shall be twice that of an equilateral triangle whose side 
is 10? 

23. Prove the following theorem: In similar triangles corresponding 
medians have the same ratio as corresponding sides: 




Given: aABF - aHRQ with Wand ffiT median of aABF and aHRQ 
respectively. 

Prove: AW « AF « FB » AB 

w m j^R m 



24. Given: aABC - aXYZ. Complete each of the following: 

c 

1 





a aABC 

a) If AB = 5 and XY « 3, then Tim = ? 

a AXYZ « ? 

b) If AC - 7 and XZ « 4, then a Mt 



c) If a aABC « 36 and a aXYZ = 25, then BC = ? 

Yl 

a AXYZ 9 CO 

d) If a AABC « 2F . then ZW « ? 



If you have mastered the Behavioral Objectives, take your Progress Test. 
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AOVAtlCEO STUDY I 



%4« 



1. Explain how two triangles can have 5 parts (sides and angles) of 
one congruent to 5 parts of tlie other triangle and still not be 
congruent. Draw a figure to illustrate your explanation. 

2. Prove the following: The geometric mean of two positive numbers 
is always le1ss than the arithmetic mean i.e. 

Show 

✓aF S(a + b). (Hint: use an indirect proof.) 



3. Prove the following: Given aABC with A6 > AC^ The bisectors of the 
interior and exterior angles at A Intersect BC at points D and E,. 
respectively. Prove 



^ A£^ . /m ^ Aez « 2 

~CB — — m — 



4. Given the figure with perpendiculars as marked. Prove 

aBFC - MOC 




5. A triangular lot has sides with lengths 130 ft., 140 ft., and 
150 ft. as indicated in the figure. The length of the perpen- 
dicular from a corner to the 140 ft. side is 120 ft. A fence 
is to be erected perpendicular to the 140 ft. side so that the 
area of the lot is equally divided. How far from A along M 
should this perpendicular be drawn? 




6. A tennis ball is served from a height of 7 ft. and just clears a 
net 3 ft. high. If the ball Is served from the baseline, which 
is 39 ft. behind the net, and travels In a straight path, how far 
froiTi the net does it hit the ground: i.e. find x 
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Section n 

BEMAVIOitAL OBJECTIVES: 

By the completion of the prescribed course of study, you will be able 

to: 

10. Determine the trigonometric ratloes of an angle when that angle Is a 
part of: 

a) a right triangle 

b) an isosceles triangle 

11. Determine the measure of the parts of a triangle when given a 
trigonometric ratio of one angle of that triangle. 

12. Determine the :rigonometr1c ratloes of 30°, 45°, and 60° without 
the use of tables. 

13. Use the table of trigonometric ratloes to give the decimal form of 
any of the trigonometric ratloes of any angl^ -^nd vice versa. 

14. Determine the measure of the parts of a trlang r using the definition 
of the trigonometric ratloes and the table of igonometric ratloes. 



RESOURCES II 

I. Readings: 

1. noise: # 10-# 12 pps. 353-355; # 13 - # 14 pps. 357-358 

2. Jurgensen: # 10- # 12 pps. 293-295, 298 - 299; # 13 - # 14 
p. 296. p. 303 

3. Anderson: # 10 - # 12. pps. 623-627; # 13- # 14 pps. 630-633 

4. Levns: # 10 - # 14 pps. 650-662 

5. Nichols: # 10, 11 pps. 240-242; # 12 p. 243; #13-#14 pps. 245-247 
II. Problems: 

1. Holse: # 10 - # 12 pps. 355-356 exs. 1-14; # 13 - # 14 pps. 359-361 
exs. 1-11, 15-18 

2. Jurgensen: # 10- # 12 pps. 295-296 exs. 1-2, # 13 - # 14 
pps. 296-297 exs. 1-10, 15-18, pps. 302-303 exs. 1-10, 19- 
20, p. 304 exs. 1-7, 9-17 

3. Anderson: # 10 - # 12 ; # 13- 14 pps. 634-635 exs. 1, 

8-14 

4. Lewis: # 10- # 14 pps. 655-657 exs. 1-7, pps. 657-658 exs. 
1-5, pps. 662-665 exs. 1-7, pps. 665-666 exs. 1-10 

FR?r -Jichols. if 10, 11 p. 242 ex'^. -4; m p. 244 exs. 1-5; # 13, 

14 p. 245 exs. 1-2, pps. ^48-Mj exs. 1-23. 

in 
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SELF EVALUATION li ^lABl[ 
Oetemiine the foUovying trigonometric ratiaes from the given triangles: 




a) sin £A 

b) tan £•£ 

c) cos ^6 



d) tan lO 

e) sin 

f) cos lE 



g) tan iH 

h) cos -i-A 
1) sin 
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2. a) If sin =^ 7^ , then tan iX » ? 

thef ^osIa ^*'^«"9le with AB = BC « 16 and AC « 12. 

c) In APQR, PQ a 16, PR , 30 and sln^P =.25. What is a aPQR? 



3. Answer the following without use of tables: 



a) sin 30° = ? 



b) tan 45° = ? 



c) cos 60° = ? 



4. Use the table of trigonometric ratioes to give the decimal form of: 



a) sin 29 

b) cos 37^ 



c) tan 89° 

d) cos 50 



e) tan 13° 

f) sin 69° 



5. Determine m^A to the nearest degree given that: 



a) ^tan^A » .625 

b) cosaA .191 



c) sin^A a .342 

d) cosiA » .489 



e) tan^A » 16.625 

f) siniA » .770 



6. a; Determine the measure of the smaller angle of a 7 - 24- 25 triangle 
b) If cos/A = .6, find tana and sInzA. 

aer,,i«' 1; l^^ao^ - W-at IS the length Of the 

8. A side of a rhombus is 20 Inches while one of its diaaonals i< ifi 
inches. What is the measure of the largest angle of the rtobul? 

^* ^lll ll mi '"9^® °^ elevation of the sun when a tree casts a shadow 
tnat is twice as long as the tree? frwuuw 

of'^fiO .^Im? ""U ^""^^ ®^*"P°'^^ ^"^ cl^'^'^s steadily at an angle 

SiUanc^f ;^«;\hTa?r^?ort?'^'^'"'^ '''' ^--^ 

11 



If have mastered the Behavioral Objectives, take your LAP Test . 



ADVANCED STUDY II 



1, Prove the following: 




Given: ^BC with ^A acute 
Prove: a^* c^- 2bc cos tA 



2. In ^ ABC, i'i the altitude to K?, and AB » c 

a) Show that the altitude h is given by the formula 

h » c • tan a^ « tan b9 
tan a" + tan b** 

b) Compute h given that c « 68, a « 35, and b » 45 




3. To find the height of a mountain peak two points, A and B, were 
located on a plain In line with the peak and the angles of 
elevation were measured from each point. The angle at A was 
36° and the angle at B was 21°. The distance from A to B was 
570 ft. How high Is the peak above the level of the plain? 
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RATIONALE 



A recent innovation in the study of geometry was the introduction 
of Coordinate Geometry > The development of this form of geometry was 
a major break-through in mathematical thoi>ght, and t»as first Introduced 
In the seventeenth century by Rene Descartes. 

Coordinate Geometry points out the complete logical equivalence of 
the familiar Euclidean Geometry with what you have previously studied In 
algebra. Many of the concepts studied in the previous LAPS of this course 
are necessary for the study of Coordinate Geometry. The number scale is 
the most obvious of them all . The Idea of plane separation, and the theory 
of parallels to justify the rectangular network used for graphs are others. 
Similarity is used In establishing the constant slope of a line. The dis- 
tance fonmjla <s derived the use of the Pythagorean Theorem. These 
are a few of the concepts you must be familiar with In order to study 
Coordinate Geometry. 

The remaining LAPs In this course are not necessarily dependent on 
Coordinate Geometry. However, you will apply some of the concepts in 
the study of the graph of a circle which 1$ taken up In LAP 44, and the 
use of characterization of Coordinate Geometry in LAP 45. 

Generally speaking, you will find this LAP a good introduction to 
your future work in Analytic Geometry. 
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Section I BESTMPy 

BEHAVIORAL OBJECTIVES: "»*U8l£ 

By the completion of the prescribed course of study, you Mill be able to: 

1. Given a coordinate system and a point or an ordered pair: 

a) denote what ordered pair of real numbers corresponds to a given point. 

b) denote what point corresponds to a given ordered pair of real numbers. 

c) denote the projection of any given point Into the x-axIs or into the 
y-axis. 

d) Identify the quadrant or axis containing the point or ordered pair. 

2. Given the coordinates of the vertices of a polygon and sufficient 
Inforwitlon pertaining to them, compute the area and perimeter of 
the (K»'>ygon. 

3. Given the coordinates of any two points In a particular line: 

a) compute the slope of that line. 

b) determine If the line Is horizontal, vertical or oblique. 

4. Given the equation or sufficient Information about the coordinates of 
any two lines In a coordinate system, determine: 

a) when the lines are parallel 

b) when the lines are perpendicular 

5. Given the corrdlnates of any two points In a coordinate system, 
compute the distance between them. 

6. Given the corrdlnates of the vertices of a polygon and a statement to 
be proved, use a cordlnate system to verify such a statement. 

7. blven the coordinates of any two or more points In a coordinate system, 
use the appropriate formula to: 

a) name the coordinates of the m1d>po1nt of the segment determined by 
any two points. 

b) find the coordinates of any required point between any two given 
points. 



?. noi.^e: # 1 pps. i7l.374i I 2 p|iS. 378-380; # 3 pps. 383-386; 

# 4 pps. 389-391; f 5,6 pps. 392-394; # 7 pps. 396-399 

2. Jurgensen: #1 pps. 393 -397, 399-400; #2 ; # 3 pps. 412-414; 

# 4 pps. 415-41 7; # 5,6 pps. 404-405; # 7 pps. 410-411 

3. Anderson: # 1 pps. 451-453, 455-457; # 2 pps. 451-453; # 3 pps. 459-463; 

# 4 pps. 465-467; HI 5, 6 pps. 470-471; # 7 pps. 472-474 

4. Lewis: # 1 pps. 375-380; #2 ; # 3,4 pps. 393-403; # 5,6 pps. 382- 
385; # 7 pps. 386-389 

5. Nichols: # 1 pps. 254-256; #2 ; # 3 pps. 266-269; # 4 pps. 270- 
272; # 5,6 pps. 259-261; # 7 p."^ 

II. Problems: 

1. Noise: # 1 pps. 374-376 Answer mentally exs. 1-9, work exs. 10-12, 
14-15; # 2 p. 381 exs. 1-12; # 3 pps. 387-388 exs. 1-12, 14; « 4 
pps. 391-392 exs. 1-15; # 5,6 pps. 394-395 exs. 1-11; # 7 pps. 399- 
40O exs. 1-13. 

2. Jurgensen: # 1 pps. 398-399 exs. 1-6, p. 401 exs. 1-10; # 2 ; 

# 3 p. 415 exs. 1-16; # 4 p. 418 exs. 1-10; # 5,6 pps. 405-4inr 
exs. 1-10, 11, 13, 14, 16, 18, 19; # 7 pps. 411-412 exs. 1-8, 

9» 11, 13, 14, 15, 17 

3. Anderson: nf 1 pps. 453-454 exs. 1-10, pps. 458-459 exs. 1-14; # 2 
pps. 453-454 exs. 1-10; # 3 pps. 464-465 exs. 1-15; # 4 pps. 467-469 
exs. 1-14; # 5, 6 p. 471 exs. 1-20; # 7 p. 474 exs. 1-16 

4* Lewis: # 1 pps. 380-382 exs. l(a,d,g,j,m), 2 (a,c,e), 4, 5(a,c), 
a, 11, 13; # 2 ; # 3 pps. 403-404 exs. 1-7; # 4 pps. 403-405 
exs. 7-18; # S.rjps. 390-391 exs. 1-6, 9(a). 22; # 7 pps. 390-391 
exs. 7 (a,c,e,h) 8, 10, 12-14, 16, 19 

5. Nichols: # 1 pps. 256-257 exs. 1-8; # 2 ; # 3 pps. 269-270 exs. 
1-5, 10; # 4 pps. 272-273 exs. 1-5; # STTj). 261 exs. 1-8; # 7 
pps. 262-263 exs. l(a,c,e-k), 2-12 



1. a) /nat name gv.^n to the prujection of the point (5,0) Into the 

y axis? 

b) State the number of the quadrant in which each of the following 

points 's located. 

K 13.3) 2. (6,-2) 3. (-2,8) 

c) What are the coordinates of a point on the x-axIs if the distance 
froro the point to the y-axis is 4? 

d) What Is the y-coordinate of the point (7,-3)? 

e) Whdt must be true of a point which does not lie In any quadrant? 

f) If s is a negative number and r is a positive number. In what 
quadrant will each of the following points lie: 

K (s.r) 3. (-s,r) 5. (-s, -r) 

2. (s. -r) 4. (r, s) 6. (-r, s) 

2. Find the perimeter and area of a square with vertices (4,4), (-4,4) 
(-4,-4), (4,-4) (Do not use the distance fonmila). 

3. netermine the slopes of the line segments between the following pairs 

of points: 

a. (0.0) and (5,3) c. (-2,2) and (3,-4) 

b. 0.4) and (4,8) d. (-2,-3) and (-2,3) 

4. If a square is to be placed with two of its sides along the x and y-axes, 
what are the slopes of each of its diagonals? 

5. If scalene MC is placed with M along the x-axis which of the following 
lines has no slope? 

ai W c) the altitude to M 

b) the median to W d) the angle bisector of ^C. 

6. The vertices of a triangle are the points A(2,3), 8(5.-4), and C(l,8). 
Find the slope of each side. 

7. Answer the foil owing true or false: 

a) If a segment Is horizontal, then its slope is 0. .. 
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b) If a segment Is vertical, then its slope is not defined. 

c) The slope of the x-ax1s Is 0. 

d) If a segment "rises" from left to right. Its slope is positive. 

4 



Gufi. I , L » and L are copUna>\ with L j| L , and I It . 
If the slope of L Is 3 

a) the slope of L Is . 

b) the slope of L is 

Given A(3,-2), B(-2,4), C(0,0), and D(a,6) 

a) If ll Sg", a » ? 

b) If Cif i JSg", a « ? 

Four points A(3,6). B(8.2), C(5.9). and 0(6,-1) taken in pairs 
determine six segments. Which segments are parallel? 

a) What values of q will make the line containing points (q,3) and 
(-2,1) parallel to the line through (5,q) and (1,0)? 

b) What values of q will make the lines perpendicular? 

a) Given: M(-6,-l ), N(.l ,2), and P(2,.3) 

1) MN « ? 2) MP « ? 3) NP « ? 

b) Which of the following would be true for aMNP: 

1) It is a scalene right A. 

2) It is an isosceles right A. 

3) It is an equilateral a. 

4) It is not a right triangle. 

The vertices of quadrilateral MNPQ are: 

M(-a»-b), N(a,.b), P(a,b), Q(-a,b) 

a) MP = ? b) NP « ? c) NQ « ? 



Self Evaluation I (cont.) 



14. The coordinates of the vertices of a trapezoid are (-2,3), (0.7), (3,7), 
and (9,3). What Is the length of themedianof the trapezoid? (The 
median of a trapezoid Is the segment joining midpoints of Its non-parallel 
sides) 



15. One end point of a segment 1$ (13,19). The midpoint of the segment 
Is (-9,30). Determine the x and y coordinates of the other endpolnt. 



16, What are the coordinates of the two points that trisect the segment 
having end points (4,-2) and (13,3)? 



If you have mastered the Behavioral Objectives, take your Progress Test. 
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Advanced Study I 

1. a) Plot the following points on a three dimensional graph: 

1. 0.0,-6) 4. (-2»6»-3) 

2. (-4.2,0) 5. (5,-3,4) 

3. (-,-2,5) 6. (3,7,-5) 

b) Determine the distance between the following pairs of points: 

1. (2,-6,3) and (-3,5,-2) 3. (3,2,-4) and (1,-3,2) 

2. (-5,2,0) and (4,6,3) 4. (-2,2,-2) and (1,-1,1) 

c) Prove that the triangle with vertices A(2,0,8), B(8,-4,6) 
and C(-4,-2,4) is Isosceles. 

d) Show that MBC Is a right triangle If Its vertices are A(2,4,l) 
B(ll,-8,1) and C(2,4,21). 

e) If the vertices of quadrilateral AdCD are A(3,2,5), B(l,l,l), 
C(4,0,3) , and 0(6,1,7), show that the opposite sides of 
quadrilateral ABCO are congruent. 

f) Is the quadrilateral In part (e) a parallelogram? Explain. 

g) Determine the coordinates of the midpoint of the diagonals of the 
quadrilateral given in part (e)* 

h) Determine the coordinates of the two points which trisect the segment 
with the endpoints (3,-6,9) and (-3,5,-7). 

2. The vertices of mO are M(0,0), N(6,4), and 0(8,2). 

a) Determine the coordinates of the points which trisect each median of 

mo, 

b) What conjecture can you make based on the points you determined in 
part (a)? 
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Section 11 

BEHAVIORAL OBJEaiVES; 

By the completion of the prescribed course of study, you will be able to: 

8. Given any previously proved theorem Involving polygons, demonstrate 
such a proof using a coordinate system. 

9. Given any linear equation or Inequality, draw or identify Its graph 
on a coordinate plane. 

10. Given a line and the coordinates of any two points, or a slope and the 
coordinates of any one point, Mrite an equation of the line: 

a) In point - slope form 

b) In slope Intercept form 

c) In the form Ax + By + C « 0 

IK Given any form of an equation of a line: 

a) identify the slope 

b) determine the coordinates of any two points of the line. 

c) determine the y-intercept 
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P«^*ources il 

I. Readings; 

1. Moise: ft 8 pps. 402-4W; # 9 pps. 406-408; # 10,11 pps. 410-414 

2. Jurgensisn: ^ 8 po5. 437-440, 452-453i I 9 pps. 402-403; # 10,11 
pps. 419-422, 424-425 

3. Anderson: # 8 pps. 475-477; # 9 pps. 479-482; #10, 11 pps. 484-487 

4. lewis: # 8 pps. 423-424; # 9 pps, 425433; # 10, 11 pps. 414-413 

5. Nichols: # 8 pps. 263-265, 273-275; # 9 - # 11 pps. 404-408 

II. Problems: 

1. Moise: # 8 pps. 405-406 exs. 1-8, 10; # 9 pps. 408-410 exs. 1-10; 

# 10, 11 pps. 414-416 exs. 1-10 

2. Jurgensen: # 8 pps. 441-442 exs. 1-8, 10, pps. 453-454 exs. 1-6, 
pps. 455-456 exs. 9-12; # 9 p. 404 exs. 1-20, p. 427 exs. 29-36; 

# 10, 11 pps. 422-423 exs. 1-24, 26, 28, 30, p. 426 exs. 1-20. 

3. Anderson: # 8 pps. 478-479 exs. 1-8, 11; # 9 p. 483 exs. 1-13, 
15-16; # 10, 11 p. 487 exs. 1-9, 11, 12, 14 

4. Lewis: # 8 pps. 424-425 exs. 1-13; # 9 pps. 433-434 exs. 1-4; 

# 10, 11 pps. 418-419 exs. 1-6, 8-10, 13 

5. Nichols: # 8 p. 265 exs. 1-6, p. 176 exs. 1-14; # 9 pps. 408409 
exs. 5. 11, 14, 15; # 10, 11 pps. 408-409 exs. 6-10, 13. 
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K Use a . ocrdiratt syLtet.: to prove that the diagonals of a square: 

a) have equil lengths 

b) bisfcct edoh ulher 

c) are perpendicular to each other 

2. Sketch the grapn of the following: 

a) X + 4 a 0 

b) 3x + 4y « 0 and X < 0 

c) Sketch the intersection of the graphs of the following conditions: 
1) X > -1 2} y > -6 3) X < 5 4) y < 2 

3. Find linear equations of which the following lines are the graphs. 
Express each equation in 



a) slope intercept form 

b) the fonn Ax + By + C » 0 



1) the line through (1,2) with slope 3 
2} the line through (UO) and (OJ) 

3) the line with slope 2 and y- intercept -4 

4) the horizontal line through (-5t-1) 

4. Write the equation of the line through (6,-1) that is perpendicular 
to the 1 ine 4y - 2x + 1 . 

5. If aMNO has vertices M(6,-2), N(-2^) and 0(2,10), what is the 
coordinate of the intersection of wT and the altitude to MN. 

6. For each of the equations below, determine the slope, the y-intercept 
and give the coordinates of two points of the line: 

a) 1 (y * 3) » x - 1 
T 

b) y - 6 » 4{x - 2) 

c) X - y « 3 



If you have mastered the Behavioral Objectives, take your LAP Test. 
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K IVcve the rc;:i,> '-iti -g the i«ethu<js of coordinate geometry: 

The, four diaqonals of a rectar.guiar jiolld are congruent and 

1nter::ciwt at a ci;;nnion midpoint. 

2, In a three o Jinen:.icnal coordinate system sketch a graph of the 
following conditions. 

a) y « 5 c) X « 2 and 2 « 3 

e) Ixl « 4 

b) X « -2 d) y « 1 and 2 « 2 

3. Sketch a graph of the following conditions: 

a) y < 1x1 c)lyl « 1x1 

b) x « !yj d)lxl + lyl « 1 



4. Given right triangle ABC with right angle at A whose coordinates are 
(>2,4). The hypotenuse 6U*goes through (l*-2) and has slope 1 . 

What Is a aABC? T 

5. a) In a three dimensional coordinate system 3x ♦ 2y + 62 « 12 is the 

equation of a plane which Intersects each axis. What are the 
coordinates of the intercepts? 

d) Write an equation of the plane deterrolned by the three points 
(12,0,0), (0,4,0), and (0,0,-3). 

c) Sketch a three dimensional graph of tlie equation given In part (a). 



6. Given: zABC with vertices A(a,ai), B(b,bM and C(c, c^} ^ 
Such that 0 < a < c < b and 0 < a*< < c^ 



Prove: a aABC « H^{b^ - cM + b(c^ - aM ♦ c(ai - b^J 



" ^ > X 
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7. Two lines 1 and 1 Intersect at P and have respective equations 

1 2 

A x+B y+C =0 , A x+B y+C «0 

111 222 

Prove that for eacn real number k, 

(A y + C)4 k(A x + B y + C)«0 

111 222 

is an equation of a line through P. 



n 
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4. Anderson, Garon, Gremilllon: School Mathematics Geometry 
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HAfTOHALS 

Ihi, terns "clrol*" ©ad "aphoro" ■u«t be finUlT to yoiu BBMWt 
Vint wUl b0 ne» to you will be the study of eooaon propeortiM ©f eirolM 
and epheres relatlTe to laterseoting lines «nd pl«n«i. Tou wUl state 
aod prop's the fmuia»e&ial theoraffe on tb-a intsrsoctlon of linm vaA eirels 
mth great precision. }fOr the f«afiam«itaX theorcas on circUm, thiors !• 
a corresponding section ooneemlsg spheres* 

You mil have to relj on your algebraic skills to deal with dsgrs* 
aeasurs of elreular area and related properties of angles* cliorda, seeaats 
and tangenta. 

Finally, aa an exteoision or a previous lAV on Coordlaata 6sQttstrx» 
you will otezAotsrise a circle t^e ooordlnats pljune witb an squatisn* 

Our unlverae la a eolleotion of apberea. Xa tbs age of Jatssiglotel 
eo^loxatlon, a basic loDowledge of spheres and elreles Is a aaeseaaxgr 
ftetor In better understanding of eons acst si^klf leant ereate paet 
and future* 




By the completion ; • . . , be i^b'e t.^: 

-1. Apply the following Uer1::i .,f , .n-t .jr ht e,/a lu.i i ro.j re- 

idtlonships pertdinifvi r'> , ■ , r : 

a) Definition of . ut vn. . o 

4) conr.e/^tric cifcles 
a chord 

6^ v! s-.-.Mfit 



b) *Theorein 

c) Definition of a great ci<-cU of a sphere 

2. Apply the following detinitifnt. tn^ of-»ji;i i.- a oroof or In evdluating re- 
lationships pertaln^rti^ U) ta».v)e'U Mmi iv <t circle: 

a) Jeflnition of 1; mu-riM- of ..iVcle 

?.) ?'Vteri<;r uf ^ circle 

b) OefiriUlon t^rwjen? t-; rii-.-'^e 

c) *Trieorem 44-? jfji (:of>./er..e -; .>r"n. 44.x 

d) Definition uf j) -int^M • ,i 1 1 v Lifiucj^L circles 

i-Ktrv M .1 ly tiu.ijent circles 



3. Apply the tol I .>»/iri3 dpf ini U'.mi-, , v," ,n'n-.^, citt ; t.oi ul I.^rit'S In a proof or In 
evaluating relationships pf.rhih iu: j-cmcfvii -ular seiinients in a circle* 
equidistant chords* and a Vint-. Ifir.i^r*,^., nnn irclo; 

a) * Theorems 44-4 and converse * I'u^'.tvfw AA-h 

b) * Theorems 44-6 and *cort) . I irv 44-r,.l 

c) Oeflnl tion of congruent f.i.-cler> 

d) * Theorem 44-7 and conver se * fheoren. 44 - H 

e) nheorem 44-9: "The Klne Circle Theorem" 

4. Apply the following definitions, dud Uieorertis in proof or In evaluating re- 
lationships pertaining to tangent pljnes to spheres, a plane Intersecting a 
sphere and a chord of a sphere; 

a) Definitions of l ) interi.jr and exterior of a sphere 

? ) a t.imjent nlane to a sphere 
:0 a point of tangency 

b) ♦Theorem 44-10 and convefse * .hpor-nn 44-11 

c) nheorem 44-l2» *rheorein <I4-U, * iMoortit.. 14-14 



* See appendix 
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■;, ■■ <] ;*! ; ■■ «1 pps. 434- 



2. Jurgensen: • - I py. :■»/- ^ s-^ - ' »>.•.. i./. Jt.:j-36U ^ 3 pps. 364» 372; 
^ 4 p. 60 

3. Anderson: ^ 1 pps, M'l Mj:; ■ 2 h*^. '..n3-l>04» 506-{>07, 510» U32-534; # 3 
pps. 507-511; # 4 pps. b{V)-504, bl3-i)lb 

4. Lewis: ^ 1 pps. 450-4b), 4?/-478; ^ : pps. 467-472; *,3 pps. 460-462; 
* 4 pps. 478-48U - 

5. Nichols: # 1 pps. 340-34:; ^ pps. 34«-3bl, 353-3b7; n 3 ppso 342-344» 
346; 4 pps. 358-363 



I. Molse: * 1 pps. 4.\^-4?'- f^y'... I-IO; / pp*.. 4«f/-4^9 exs. 1-16; # 3 pps, 
43?-433 exs. 1-14; - :.rK. I^;' !.-:;; <>x<.. 1-1.? 

-.'wfjcnseu: :m , .c : . '. . ;i . -In, p. 61 exs. 1-3, 10; # 2 

p. exs. s , !• 1 , j-. s. V' •.■.i»4 Mxs. 7-.'?; f 3 pps. 3/4-376 exs. 
f»-f^, 8» ;'4-Vf; .•• 4 f,:.^" . /•.• };; 

3. Ar,<J«rson: « I {<•:>. mO'j-*.;;« * I / >». 509 exs. 1-6, pps. 511-512 
exs. 1, 7-b, l.;-W:'p. r.xi.. 1,4,/-^.; 3 p. 510 exs. ?-15, pps. 511-513 
exs. 2-6, 10-1/:, 14>-i6, li^/c; n 4 p^.s. 517-;.! 8 exs. l-?4 

4. Lewia* 1 pps. 4j /- t()0 i-:4. p. 4Hi' ex^. 1-4; * pps. 472-476 
exs. I'c'i , p. 47/ •• 3 pi-,. 4o3- ox-^.. 1-16, p. 466 exs. 1-9; 

4 p. 481 «xs. 1-5 

5. jfichols: "1 pp.. 3M-34'. 1-.'; ' ? pps, 3'>:!-.<r)3 exs. 1-14, p. 365 
exs. 2-7; »< 3 pp*-., 345 ok., ;,-K', pps. :r.7-34B exs. 1-1?, pps. 364-365 
exs. 1-3: * 4 ppr>. 3i.'i'?ib] e-'. \-\- 



Problems: 



1. Choose from Coiu-fr ■ f 



t\-.,ri ii't.lon "'fi Column A. 



C Q L U A 

a) The set of all point\ etjujui = (-int 
from a given point. 

b) A circle having the same center 
and radius as a sphere. 

c) A chord containing the center of 
d circle. 

d) A line intersecting a circle In 
exactly two points. 

e) A segment half as long a diameter 
of a circle. 



c 0 I J :a u 8 



ij a radius 

2) a diameter 

3) a circle 

4) a secant 

5) a sphere 

6) a great circle 



2. Given the circle with cem^^ o. ^\iU:h each Item in Column A with an ap- 
propriate item from tolu.nn v,. 



COLUMN A 

a) or 

b) m 

c) m 

d) EO 

e) m 



f. 0 I U M N ( 

1 / tt I cJ Ci i U 

2) d diameter 

4) c! tdn-jusnt 

5) .i bccjut 




3. a) Which of the following is not true of two tangent circles; 

1) They must be coplanar. 

2) They have a point In cofiuaon. 

3) They both intersect d line at the same point. 

4) It is possible that their fadii be unequal. 

b) Two internally tangent circles have how many common tangent lines? 

c) Two externally tangent circles have how many conmion tangent lines? 

d) If two coplanar circles intersect in two points, then how many corumon 
tangent lines do they have? 
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Self Evaluation (cont.) 



mttmimmii 



' ■ e) If P is In th^ irt-e-'lv*' * a •• •."•t^- 'Lv-'Zi-r A a»^i radius IQ, which of 
the following is rot tr .v 

DP is in the ••>' ' ■'• ' 

2) PA < 10 

3) PA > 10 

f) 'How many common tani^en:.s t.. j d'cle -ire there fru.it a point in its exterior? 

4. a) A chord of a circle with radius ?0 has a length of 16. Find its distance 
from the center. 

b) . In the given figure circle P has radius 8 and circle Q has radius 5. Find 



AB if the circles .d»e tangent at X, 




c) The distance of a poir.-. A from the center of a circle of radius 9 is 18, 
A line throuyn A is t.ir.^fnt to the c-»rcle at B. Find AB. 

5. Answer the followir j i.-ue or rc^Uo* 

a) If two circlfiS art. .:cno'"J«^t » ^' .'n t»"*y have congruent dienieters. 

b) In congruent circles, c»:Mr.is fi^aidisTdft from the respective centers 
are congruent. 

c) In a circle any rariiu:; th?t intersects i chord is perpe^fiicular to the 
•'Thofd. 

d) If a cho»'d of a circle is perp^ niculrir t^- a radi'js. then It bisects the 
radius. 

e) In a circle if chord < ln furtior frmn t.h*> cpntor than chord C , then 

chord C is the longer chcrr'. 

1 - . 

t) Every perr ^ndicular bisector a chord of a ci -cle contains the center of 
the circle. 

6« For each item in Column A choose* <^ro.' r.olutnn B all possibilities for the 
Intersection ot the sets given in the lire: 



4 



ERIC 



Self Evaluation f « v^- : 

COiUM« A 

a) d line and u v i».. :. 

b) two distinct circU^v 

c) two distinct spheres 

d) a plane and a sphere 
f) a line and a sphere 




V . i: 



4) 1 cl^'cle 
&) 2 circles 



7 J Compute the following: Two spheres S and R Intersect in a circle. The 
plane of this circle is at a dii»tance of 6 froin the center of S and 4 
frojii the center of R. If the radius of the circle is 3, what is the 
radius of R and of S? 

8. Prove the followto'j: 

Given: MN i l?3 , 1 

NO - on, uy - 

Prove: MN - MO 



9, Prove the fol lowing; 
Given: AB = AP = Au 
Prove: m /,! > tn 



. - } 





10. Prove the following: AB is a choid of sr-hcn: S with cv.vA.cr P and radius r 
that does not contain the center. Prove AH ?r. Draw a fiyure, list the 
"given" and "to prove" and write a two cu]\im pn^of. 



If you have mastered the Dehavioral Ol).j»;ctives, ♦ake yonr Proqrf-ss Test. 
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ft f . ' «. 



Prove the follow iny; ^ ■ , d*. ; . ji.' .in-A... r.i n..oH Kiear {»oif!ts, 
then they are containtd i»> cm . tiruk-. 



If the distance between their centers Is 50 In., what is the length of 
a belt wrapped around theni? (Hint: Draw figure) 

In the figure P and P are the centers of spheres S and S . A and B 



are two points of intersection of the two spheres. AB and PP Intersect 

at M PA Is tangent to S at A. 
1 1 

a) Describe the intersection of spheres S and S 

b) If the radius of S is. 12 and PA = AH, find the radius of S and the 




t). diuJ Sin. respectively. 



1 



distance between the center-s of the spner«?s. 




BEHAVIORAL OBJEC TI^-fS. 

By the coiupletv..* ;>i '•• prei'. "•^tiv^J ■..viur^e of ^'urly, vou will be able to: 

5. Apply the foTlowin.i Jctini mc^js ^-ii: *t»t ori^'i-. m proor or In evaluating 
relationships pertainirvj ' > arc:-, el- c1rclt^<; 

a) Definition of 1) t^^ni.?ul an.jlf 

iiiajof an: 

3) minor arc 

4) semicircle 

5) degree measure of an arc 

b) * Theorem 44-15: "Arc Addition Theorem" 

6. Apply the followiriq definitions, theorems and corollaries in a proof or In 
evaluating relationships pertaining to Inscribed angles and intercepted arcs» 
and the measure of an inscribed ancjle: 

d) Definition of I) an inscribed angle in an arc 

?) an angle intercepting an arc 

b) * Theorem 44-16, * CorolUry 44 16.1 and * Corollary 44-16.2 

c) Definition of j quailritdfurnl 

1) inscribed in a circlr 

2) circum^^crlhed about ^ circle 



7. Apply the following definition., and th'^orems in a proof or in evaluating 
relationships pertaininq to conqr'irnt ar'-s and congruent chords, and in- 
tercepted arcs formed Uy secants and tartnents: 

a) Definition of congruent arus 

b) * Theorem 44-17 and Convtirs ? *' Thec'^pi'. 44-18 

c) * Theorem 44-19 

8, Apply the following definitions and theorem', in a proof or In evaluating re- 
lationships pertaining to secant and tan'jent segments and the power of a point 
with respect to a circle: 

a) Definition of a tangent soymont 

b) ♦ Theorem 44-20 

c) Definition of a secant segment 

d) * Theorem 44-21 "The Power of a Point Theorem," 
* Theorem 44-22, and ♦ Theorem 44-23 

( * See Appendix) 
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^' :J"^9ensen; ? 6 pps. 3b. x-.t>; ..• 6 pf)s. 3f>], 3/2-373, 376-379; ^ 7 pps. 
366-3b7, 369-372, 3^M\, :A4-3Sb, f 8 pps. 3Sh-~390 

^ ^S?^-..^'^'^-^^'' * ^ P^^- 523-525; # 7 pps. 527.S29, 533- 
•>v*fj w o pps. 537*540 

48wl9;^V?p;.l98-5^^^ ' ' '''''''' ' ' 

^* 387!l388; #^8^?^' 390-391^' ' ^ 377-380; # 7 pps. 373-375, 383-384. 

Problems: 
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3. Anderson: # 5 p. b2? exs. 1-9; tl 6 pps. 525-526 exs. 1-18; # 7 pps. 530- 
531 exs. 1-^0 ppi.. 536-537 exs. 5-7, 9-19; # S pps. 540-542 exs. 1-17 

4. lewis: ^ 5 pps. 45r.-457 hk:>. ]-'r.>, pps. 459-4r»a exs. 1-14; #6 pps. 489- 
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jS'aJ ;Q?^af • ^*^?»o?P'* -^^^"^^^ pps- 388-389 exs. 1-14; 

f8 pps. 392-394 exs. 1-?1 . 
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1. Answer tiie fol juwi-^tj i.ra^a . (. r^.,-.- - , - 
a) The midpoint . f a:> arc ... r - , . i ,t 



■•'Mv.h uis6.-ti liie arc. 



b) 



If the medsure 



central angle inte!UM)f.ir,.; (he f>dne -'\. ' . {\ 

c) If the measure of a nid j. r ..rt ib i AO +n, ;'->ot» 'Jiv. .•-ensure of Its cor- 
responding minor arc f s l8;-t». 

d) An angle Inscribed in d setnit^ircle Is a right angle. 

e) If inscribed quadrilat'^rdl ABCO has m lA equal to 3 times the measure 
of then the measure of .,A is 135. 

f) If. an 1ns<:rfbed angle and a central angle of a circle intercept the same 
arc, then they are congruent. 

9) Two angles which are inscribed in coniiraent arcs are congruent. 

h) If an angle intercepts ui nrc, then the arc is in the interior of the 
angle except for its end points. 

i) An acute angle woulil iK- inscrit t H r, <i .ninor arc. 

j) A quadrilateral c^rcul^,,^t:r ib^sd rtb<.„t. a circle n.ts each of its sides tangei 
to the circle. 



2. Answer the followin'^ ]o»!:> .^bouf. t.lu' :j i\u:fi f ijure: 




In the figure m ^ DOB 100, m AC -/O and 0 is th'.- center of the circle. Find 
each of the following: 




e) in Kot 



d ) m'SS 
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Self Evaluation 



3. Use the figure qiveti rro - >, pr^bi(-i• i-. intch the appropriate Item 
from Column A wiU? (•/''<• .t T; 



COLUM N A 

a) iAOD 

b) £DAB 

c) B? 

d) Ida' 

e) 'BA? 



0 i. 11 M n 



s 



\) "It) Inscribed an'jle 
'/^) a cantra] angle 

3) d major arc 

4) a minor arc 

5) a semicircle 



4. For the given figure .mswer the following: 



a) If m Z.A = 25 and m CD - lib, find in BT 

b) If m = 90, !ii 3?^ find A omi ni ..BI E 

c) If m iBCE = 15, .ipJ p ,M-0 4G, t in^ m "CD" 

d) If n. B? ^ 18, 1. .£i - 3?, fiKo n- /.uR: 

5. Answer the following about the given figure: 

a) iABD is inscribed in vvhich an:? 

b) iHBD intercepts which arc? 

c) iHBD is inscribed in v^hich arc? 

d) Z.E intercepts what pair of arcs? 




6. Compute the following: Two tangent segments to a circle from an external 
point determine a 70 angle. Find the measure of the two arcs intercepted by 
the circle, 

7. Prove the following: In a circle, if two arcs are congruent, then their 
corresponding chords are equidistant from the center of the circle. Draw 
a figure, list the "given" and "to prove" and write a two column proof. 

8. For the given figure, BA is tangent to the circle at A. ^ 
a) If AB = 5, OE - 7, find BD 



b) 
c) 

i\ 



If BE = 4, DE - 12, BF - 6. find CF 
If BC = 18, OE = 19, DF -= 6, find BE 
If AG = 4, AC = 12, GE « 3, find DG 
If AC « 15, OG = 9 and GE 4 find 
AG and GC* (10) 




Self Evaluation (cnnL^ 

9, Prove the followmq: 

Given: P Is the :ter ci tnc n\ le 

W bisects M 0t x 

PIT bisect-^ bT dl y 
Prove: i tJP* 

10^ l^rove the following: 
Given: Circle C with 
Prove: RK « BQ 

11. Prove the following: 
.Given: v\ ^ = r,i "p.P 
Prove: .'.AHK - ;,BKF 



12. Prove .the fo]1owi»i'j: MN, MO, dnd arc taruient r.o cit'cle C at A, B, and D 
respectively. Prove H!^ <• 00 ^ ^-i' Draw d f^'^ure, list the "given" and to 
"prove" and write a twn f.<Ou!VM p**. i*^. 



If you have mastered the Behavioral Objectives, take your Progress Test. 
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1. In the f \ii\ti 




2. In the figure, is e< diaint'^er afui CD -fs the tainjent at B. Prove that 
AC • AG - AD ■ m. ^ 




3. One of the fi'^^i r ,cts that a student of -istronomy learns Is that the 
latitude of petition on the *.-'-t.h is Ihe sainp as the angle of Polaris 
{the North Star) dtove tM huri?»:.n oi)j,crvt-(J from that position. Show why 
this is true by prxv^n-j *.n-- foilf-wi-rj f.h:-orem. The physical situation is 
described by liu* tol i'-i.-i;:t.; c. y-Ji'm! is;?;: 

NS is the <-:a»-th'', dxic. tiie circ'c i?; ^ i:icr»<Jidn, C Is the center, E is 

thir; equator , " li tut Hr.erv,-r, Oh U. rhr horizon and m iPOH is the elevation 

of Polaris. 

Given: (he cir; 1:;' with confer '.. 

Rrtdiui (T 1. NS, OH 'U r.inqt^nt -it 0 

OP ! INS 
Prove: m Ot^ - m ^POH 




4. Two noncongruent circles intersect in two points X and Y. A secant through 
X intersects the larger circU^ at A and the smaller circle at R. A secant 
through Y intersects the Urger circle at C and the smaller circle at D. 
Prove that AT 1 1 8D . 



5. On the bridge of a ship at sea, the captain asked the new, young officer 
standing next to him to detennine the distan^.e tn the horizon. The officer 
took pencil and paper, and in a few moments came up with an answer. On the 
paper he had written the fomula d - 5 *17. Show Mint this formula is a 

4 

good approximation of the distance, in miles, to the horizon, if h is the 
height, in feet of the observer abovp tlie water. 

(Assume the radius of the earth to be 4,000 miles) If the bridge was 88ft. 
above the water, what wa*-. the distance to the iiorizon? 
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Section !H _ 

MBMLOB^.^, : KsrcottMaiunw . 

By the comploti.. .■: , , .„ ,, ,, . ^j,,^ 

*> a) *Tht2o,rei!i 44 

b) *Theort:m 4'*-2S 

c) *Theorefn 44-26 



See Appendix^ 



I. Readings: 

1. Moise; # !^ pps. •^ej -'?^*) 

2. Jurgenseo: p ii-.-^'-b 

3. Anderson: /• 9 pjv. -^l,:.v^> 

4. Lewis, [i ^jv., 4-l-..'.>4fi 

If. Problems: 

1. Moise; # 9 pps,. 465-468 ^-v-., ^7,; i 

2. Jurgensen: # 9 pps. 4Sf,-4'jM fv.^, i-jo 

3. Anderson; 9 |;ps. S4b-S4H i^^i 

4. Lewis: » 9 pps. 44i>-44/ exs. 

5. Nichols: if 9 pps. 413-414 ex'-.. 1-7 



id 



lb a) On separate r.:.»'c, ar,...- . •. ; .-k- i. .■• d£scril>ed each of the 
foil owl ny eT..iliori'. : 

1) + y - I' •• • ^ 4 

b) Give the radius or tf.tch of u^e citcles ot part (a). 

c) Give the coordinates of tne tieiiter of each circle of part (a). 

d) Is* the point (3, »'7) un the circle of part (a) # 1? 

__ e) Is the point (2,5) in the interior, exterior, or on the circle. of part . 
(a) - 2. 

2. a) Are the poipf •, ^T} and (-/3, -H m» the graph of y** = 4? 

Justify your au^.-n r , 

b) if^ntfc tht? equation of tlic circie with center (7,9) which is tangent to 
d line 2 unHs dl-^ovt? thp / ay v.. 

i' 

3. Given tuat A['\'i.^j; -LV; >'-c iw.j points ot th<- circle + y''' « 169, 
deterr.:ine the cl:i .<j»!( p fr'-.: t»i. , t: iLer the circle to W» 

4. Write the S'-juaiio'' <.f i < » r ')t.-v'».*.} t.ircles in the fonn 
{x -a)' + (y - b) ^ r 

a) The circle with center (0,0/ rv4 radiu^. 7. 

b) The cIrcU witn cfintyr (-i,0) .hkI «".idiu<. /TT. . . 

c) The circle cuncentric to the < v/itn equation x" (y + 5)^ « 12 and 
with radius 4, 

d) The circle haviwj tlu ;) i ),->•) .'rd C ,?.) d.; the endpoints of* a diameter. 

e) The circle with radius 4 that is t^ri'innt to both of the lines x = 4 and 
y = 4. 

If you have mastered the Rohavioral Objectives, take your LAP Test. 
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1. If A(5,-?). -u, ; • . . 1' • •. if:- 

a) What is the ccnte*- '•■f '-f^ th*'^- 

b) What Is the radius, of the -Tw i? 

c) Write an equation fcr t ^ , rv.ic. 

2. Given the circle whose equfition ii. x- 4 y-' « 36. For what values of a Is 
the point (a, a ^ 4) in the interior of the i.ircle? 

3. Show thdt the two tvciei. whoii>c equations are + 16 and x + y -16x - 12y "O 
are externally U:»vcr.t. are tlie coordi'iates of the point Of tangency? 

4. Given the circle whose eMU,V. Iu»"> is \ + y I6x + 12y = 125: 

a) Find the t'MUoMu!! of tr.c cir.-le AiUi rdllns 5. Which is internally 
tangent to *nr' , ir<:i..' .• 4,3}. 

b) Find the -equation ot thiin Oono m L.:.'>^n* i. 

5. Find the equatiof. of t.ho circle ^iMch K tangent In all four of the circles 
characterized by the^^c tour equ:if irrrs, 

a) x2 * y- )Ux ^ 0 

b) + y^' -lOx ^0 

c) x2 + y- + lOy - 0 

d) x2 + y2 - icy - 0 



ERLC 
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flieor«B44-t: TUt^ ah ttri- action of a aphere with a plane tfarougb its 

cauter ia a circle with the same cantor end the saa* xsAiMi 

niemn 44-2: a line pcrpealicoUr to a radiua at ita outer esd im 
taoi^enc to the elrcXe. 

SieorCB 44-3: arery taageat to a circle Is perpendleular to the xadlua 
dxaim to the point of eosxtaet. 

fbeoros 44-4: the perpendicular from the ceoter of a olrslo to a chord 

blaectG the chord. 

Sheora 44-5: 5lie eeeaant fron toe crater of a circle to the ald*pelat 
of a chord perpendicular to the chord* 

ffbeortia 44-6: In ; : .ne of #v circle, the perpa^dicular blseetor of 

a «: passes tlrjpough the center* 

CoroUaxy 44-6. h Ho .»irci« c^onuiloa three colllnaar points* 

nieortt 44-7: In the same ftlrcle or in congpraent circlea, ohevde etui- 
distant frosi the center are congnuBit. 

ftaeor«B 44-8: in the aaae circle or in congruent circles, any tm> ean- 
graent chords ar^ equidistant froB the oenter* 

ftbeoroB 44*9: If a line inturaects the Interior of a oirele, then it 
intersects th*> circle In t^o and only two pointa. 

tbeorea 44-10: A plan© perpeijd J cul Ar to a radlna at Its outer cod ia 
tangent to tUs sji^ere* 

SbeoTflB 44-11: Srery tangent piane to a sphere Is perpendicular to the 
radius drawn to the point of contact* 

Zbeora 44-12: If a pl^ne inter^eote the interior of a sphere^ then tlM 
Intersection of the plane and the sphere la a oirele* 
The center of this circle ia the foot of the perpeodioular 
froia the center of the sphere to the plane* 

Ibeorcn 44-13: Ihe perpendicular from tlic center of a sphere to a chord 
bisects the chord* 

TheorcB 44-14: Tne ecgm^jn*, xrcm the center of a sphere to the mid-'poiat 

of a choid x3 p*:.*pen«iic'lljar to the chord. 
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44-16: Th** rBe-^«urr: i*' i'»i.cii')^»i afitf.le in ialf the aaaaure of 
Itfi '.n t.er<'ept*r1 arc. 

CoTOllajy 44-16. 1: Anr ^fi^:^^*^ inecriuei* in a s^alciraie le a rl^t angle* 



CoroUaxy 44-16,2: E^rery two ao^Iea inscrli>e4 la the asoie are are 

grueJit Again thie ie obTloua: they Intercept the 

Sbeorea i . In rhe BMae ^r.»le i.r in con^^ruant iclrc3.es, if two eliOXda 

ar« coxvnien:. . tfi«a eo are Uie correepondlng aiwr area* 

fbeom 44- IS: in tb*? 8«^«» 'ircte or in congruent elxcXea, If two area 

ar<* R^ r-^f-ni, thea oc ere the correop oa rt in g chords* 

theom 44- V;: c»3v at nr writu ito v<9.rt«x on a circle, foxaed by * 

ao'^jact. ri'v.-- •)■'.* -A.'viin;! my* The seasure of the aa^e 
ir -Js-f a** if Intercepted arc. 

Xheorea 44-20; The two tAni lu*. r.»';-2'rtfi r.n a circle froa a point of tbe 

tiXterior are K>u£Tu«»nt '■•yd deteredne congruait aoglea 
wttii th« S's.c-aetj'. ''r.>a the exterior point to the oenter* 

fheoreB 14-21: Mvfen « ' !^ ^• •d h point Q of ita exterior* XiSt 

tie a Si r.r- t.hrii»-Mrh Q, Interaectlng C in polnta 
R and "i >t l>. e amtr.#»r oecsttt line throu^ Qf 

tutera'K f. »rii; 0 In poiiits U an<f T. Than 
Q!; • ^ QO • Off. 

ZheoreB 44-22: Gtv^tr a uij>^^r.: ne^ti^ QT to a circle, and a seeaat lias 

through Qt In^tiiflf'Ct^n^ the circle in points B and 8* 

Then 



OR • Q3 ^ oy 



2 



e 



44-23: 2^«t RS A VI ru bo chorda of the 3«iae circle, interseotiflig 
at Q. Thm 

QR • QS Q'f • <fP. 
Theorea 44-24: The ^raph the equation 

(x- a)^ ^ (y h)^ « r^ 
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uatmmium 



44-26.* 'Vtxff fpr^.pn of tJ-c ci^^tjitTsi 

2 2 

la (1) d cl^ldy (2) a point* or (3) the «29ti7 0»t* 
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In your previous units of work you were not necessarily concerned 
with the accuracy of your drawings of geometric figures. You merely 
sketched the figure in such a manner It appeared to satisfy the given 
conditions. In this unit of work you will learn how to construct figures 
with a higher degree of accuracy by means of a compass and straight-edge. 
You win learn to characterize a set of points by a word description or 
a sketch. When the set of points Is In the coordinate plane, you will 
characterize It with a graph and an equation or Inequality. Thus, your 
knowledge of equations of lines and circles from previous chapters will 
be useful here. Characterizations of sets of points are used extensively 
in coordinate geometry. The nraph of every equation Is a characterization 
of that set of points. We characterize a set by specifying a condition 

which Is satisfied by all elements of the set, but no other elements. 
You win study the properties of the various points of concurrency 

for a triangle as well as learning how to construct them. 

Besides the aesthetic value of construction and characterization 

much of this can be applied to the study of polygons and coordinate 

geometry. 
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BEHAVIORAL OBaECTT VF^* 

By the completion of the prescpihed course of study, you will be able to: 

1. Given sufftcient infon:.ation dbout a set of points: 

a) Sketch the set of points. 

b) Characterize the set of points with a word description. 

c) Name the geometric set these points represent. 

2. Give sufficient Information about a set of points: 

a| Graph the set of points in the coordinate plane. 

b} Characterize the set of points with an equation or Inequality. 

3. Given sufficient information, evaluate relationships pertaining to the following: 

(clrcumcenterr" perpendicular bisectors of the sides of a triangle 

b) The intersection of the altitudes of a triangle (orthocenter) 

c) The Intersection of the angle bisectors of a triangle (Incenter) 

4. Given the centrold of a triangle and sufficient Information pertaining to It: 
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c) Find the length of a median of a triangle. 
0) Find the coordinates of the centrold. 



Find Its distance from a vertex of the triangle. 
Find the distance between the centrold of a triangle and a side of the 
triangle. 
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K Readings: HST WW *W|f UBi£ 

1. Moise: # 1 pps. 4/s.47ti 479'48«; J pps. 481-483, 485-487; 503 # 4 
pps. 489-490 

2. Jurgensen: # 1 pps. 425-427, 42-%4.^n ? pp!i» 4 bO -4 51, 455-456; # 3 ^; 

# 4 

3. Anderson: # 1 ; # 2 pps. 479-482; # 3 pps. 557-559, 562-564; # 4 

pps. 562-563 

_4^ itt*is: J 1 pps. 434-437; § 2 pps. 425-433; #3 pps. 536-537; # 4 pps. 277- 
278, 392 

5, Nichols: # 1 pps. 414-417; # 2 pps. 404-408, 420-421; # 3 pps. 423-428. 

# 4 p. 428 

n. Problems: 

.1. Moise: # 1 pps. 476-479 exx. 1-9, 11-15, 19, 21, 23, 24, 26; 0 2 pps. 480- 
481 exs. 1-8; # 3 p. 484 exs. 2-9, pps. 487-488 exS. 1-8; # 4 pps. 490-491 
exs. 1-6 

2. Jiirgensen: # 1 pps. 427-429 exs. 1-12, 15, 17, 18, 19, 23, p. 431 exs. 1. 
2, 4, 6, 8, 10, p. 438 exs. 17-22; # 2 p. 451 exs. 1-12, pps. 456-457 exs. 
1. 3. 6, 8, 9, n, 13. 16, 23. pps. 483-484 exs. 1,4,5,7,8,9.11,13,16,18; 

#3 ; # 4 

3. Anderson: # 1 ; # 2 ; # 3 p. 560 exs. 1-6, pps. 560-561 exs. 1.2, 

4,7,12; # 4 p.'lSTexs. l^^^Tp. 565 exs. 1-2, p. 566 exs. 9, 12, 13 

4. Lewis: # 1 pps. 437-440 exs. 1-3, 5-9. 11. p. 417 exs. 1-2, p. 418 exs. 4, 
5. 8,9,11,12; # 2 p. 433 exs. 2-4; # 3 pps. 537-539 exs. A(l-12, 14), 
8(1,3,5.7.9,11); # 4 p. 392 exs. 19, 20 

5. Nichols: # 1 pps. 417-418 exs. 1-12; # 2 pps. 408-409, exs. 1-4, p. 422 
exs. 1,2,4,6,7,12; # 3 p. 429 exs. 5,7,8,11, pps. 430-431. exs. 21, 23, 
p. 432 ex. 3; # 4 p. 431 ex. 21. p. 432 ex. 3 
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1, Describe as preci^.f:iv '.hr " "i^ \..<';'y sets. . 

e) The set of centers ;»f aii c1»^ les h-. sua;e which have a given radius 
r and pass thrcuQh a givc'; 'oint p.. 

b) The set of the midpoints of all choriis 16 inches long of a circle 0 with 
radius of 12 Inches. 

c) The set of points at a given distance from a segment. 

d) The set of points in a plane equidistant from three non-colllnear points. 

e) The set of points equidistant from two intersecting planes. 

f) The set of points which consist of the vertex angles of all isosceles 
triangles having W as base. 

2, Sketch the graphs of the following: 

a) Ux.y) |x - b\ e) {(x.y) + • 16 and x « 2) 

b) {(x.y) |x + y = 2} f) {(x,y)| (x - 2)^ + y2<9> 

c) {(x.y) |y :12> g) f{x,y)i|x| >2} 

d) {(x,y) |x * y and y = 3> 

3. Sketch and describe with an equation the following sets: 

a) The set of all points P(x,y) which are equidistant from A(3,2) and B(6»-2), 

b) The set of all points in the coordinate plane at a distance of 3 from 
(-2,3). 

c) The set of all points greater than 5 units from the origin. 

d) The set of all points at a distance 2 from the equation x « -1. 

4. a) The point of concurrency of the altitudes of a triangle Is the . 

b) The point of concurrency of the medians of a triangle Is the • 

c) The can be a vertex of a triangle. 

d) In a (n) the orthocenter coincides with the point of con- 
currency of the perpendicular bisectors of its sides. 

e) The is the center of the inscribed circle. 

f ) The is the center of the circumscribed circle. 
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SELF FVALUATION (cont ) '^^^VmjtB!^ 

5. Answer the to! lowing true or falser. 

a) If the centrojd, orihocentGr/circiiinr enter ami the Incenter of a tnanqle 

. are an th« UrtM^vp^-'nt !,ht- tr^Jr.^le i> .-.qi,i!cit.erdl. "'aHaie 

b) The length of the radius of the CTrcle inscribed in an equlateral triangle 
IS two-thirds of the length of the altitude of the triangle. 

c) In a right triangle the distance from the vertex of the right angle to 
hjlpotenllse^ ^"^ersection of the medians is one-third the length of the 

d) Three lines are concurrent If they have one point of intersection. 

e) All angle bisectors of a triangle intersect at a point called the 
orthncenter. 

f) The centroiri of a triangle may be in the exterior of the triangle. 
_ g) The area of^a square inscribed in a circle with a radius measuring 4 

h) A circle tangent to each side of a triangle is called the inscribed circle. 
1) The incenter of a triangle is equidistant from the vertices of the triangle, 
j) The centroid of a triangle is equidistant from the sides of the triangle. 

®* finul^^r; 'nedians RT. B^. and Cff intersecting at D as shown in the 
Tigure. Complete the following statement';: 

1/ 




a) If AF « 16, what is AO? 

b) If GD - 3, what is BP? 

c) If AO « 18, what is DF? 

d) If CD « 8, what is CF? 

e) If C « (0,6), B « (4,0) and A = (-4,0), give the coordinates of D. 
7. In aABC, W is an altitude, and centroid 0 is on median W. Jf BQ = 8 and 

EF » 5, what is BE? 
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SELF EVALUATION (cont.} '^((^ 



8. Prove the followi 

Given: POP", and tK are medians wHh RP - SN 
Prove: QP QN 



If you have mastered the Behavioral Objectives, take your Progress 
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Advanci^f! Study I 



K a) Make a am dcicvt'-.e -jh .■>ii!.->» - vm , - ';nt o*' .iVI poinrs 

P(x,y) which are twice as far from ;i^,0) fwHn 

b) Sketch t.ho followinrj let; t»x..y;h - " < - 5 i^rd 0 ly 14} 

Sketch tho following set; 

i{x»y) j (.. - 3)^ y^ ■- 215 or (x + y)^ y^ » 52} 

2. Given PQR with vertices P{-6,0), Q{2,) and R(0,6). 

a) Find the distance between the centroid and the point of concurrency of 
the perpendicular bisectors of the sides. 

b) Find the coordinates of the orthocenter. and the distance from the . 
orthocenter to the centroid. 

3. The following instructions were found on an old map: 

"Start from the crossing of King's koad and Queen's Road. Proceed due 
north on King's Road and find a large pine tree and then a maple tree. 
Return to the crossroads. Due west on Queen's Road there Is an elm* and 
due east on Queen's Road there is a spruce. One magical point is the 
intersection of the elm-pine line with the nwple-spruce line. The other 
magical point is the intersection of the spruce-pine line with the elm- 
maple line. The treasure lies where the line through the two magical 
points meets Queen's Road." 

A search party found the elm 4 miles from the crossing, the spruce 2 miles 
from the crossing and the pine 3 miles from the crossing, but could find 
no trace of the maple. Nevertheless, they were able to locate the treasure 
from the instructions. Show how they could do this. 

One member of the party remarked on how fortunate they were to have found 
the pine still standing. The leader laughed and said, "We didn't need the 
pine tree." Show that he was right. 

4. Prove the following: 
Given: CFT bisects iSf at M, W bisects CFT at P 
Prove: AQ « 2 • QC * 



5. Given any segment ^ and line 1 parallel to IT. Me shall give directions 
for bisecting BC with only a straightedge. Choose any point Q in the half 
plane H with edge 1. Draw ^ intersecting 1 at A. Draw CQ Intersecting 1 




at D. Draw W and intersecting at P. Finally, draw QP intersecting 

at M. is now bisected, 
a) Follow the above instructions to besect BC. 
ErJc ^^^^ that M is the midpoint of IC*. 



BEST aH>I AlfiUUfitE 

BEHAVinW Oh.;-;! U 

By tfie coinpf.»ti(irv , , j^-^. , . s.,«.*y. yau will be able to: 

5. Using a stralyhtedye ami u ior.>pi<i.s, correctly: 

a) Copy a given seoi'tfnt 

b) Bisert a »jivoii ar?fj1e 

c) Copy d cjiven angle 

d) Copy d giv^^n tr-fangte 

6. Using a stra igM' e.'lge arM u-jripass, correct iy: 

a) Construct a lino ri^-,jn^'l to rjiy,.,, Itnt: through a given external point. 

b) Uivide :i ciivfr, -iieqiwnt into <x specified number of congruent segments. 

c) COf.itruct the pc?rpendicular bTS(»ctor of a given sognient. 

d) Construct a line portc-itlicular to a given line throuoh a qlven point 
on the line. • " / 

e) Construct a line pernendltuUr to a given lino through a given external 
point, 

f) Construct ar» ^.icjle ut mt.isure ;bx woe? x is an element of the set 

g) Construct a triangle when q^ven 'Juff iciottt information by the S.S.S.. 
S.A.S.. or A.S.rt. methcJ, 

h) Construct a quadrilateral v/t^-^. 91 /en sufficient infnrmatlon. 

7. Using a strrii^htedge and cnmpas'.., corr-f.; tly: 

a) Construct the altnud^s of a triangle . 

b) Construct the medians ot a trian^He. 

c) Construct the angle bisoctos of a triangle. 

d) Construct the perpendicular bisectors of the sides of a triangle. 

e) Inscribe a circle In a t^'ianile. 

f) Circumscribe a circle about a trlanci^e. 
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1. Mi-ise: 5 jw-.. ^-.f - • . • : •; . .? i.jr.. J.j.4t5, 417-419 

3. Andersons ? b . f -'v/Oo?,?, l>;4 -f)?»5, ^ 7 pps. 576-577 

4. lewis: ^ 5 pps. ^.39-^341; h -io ^h;s. ^ li -.??, 560-554; # 7 pps. 547-549 

5. NlchQls: 4 5 pps. 9:>-yh, - h pp^,, 299-301, 361; # 7 pps. 362, 423- 

11. Problws: 

1. Moise: ff b p, 497 ex';. l-"?,/, ^ b pps. MKMjOI axs. 1-12, 15; # 7 p, 504 
exs, 1 5» 8-1 1 

2. Jurgensf^h. ^ *j pps, 411 -41^ exs, I. 8, 9, 1?, 13; p. 437 exs. M, 
p. Gas. 13-16; ^ 6 pps. 416-417 exs. 1-5, 11, 13, 19, p. 423 exs* 1- 

p. 437 exs. 5-8; ^ 7 p. 416 exs. 21-;i>, p. 419 exs. 1-6, p. 420 exs. U 
3.5,7,9,13,14,17. 19'-2l, r 438 evs. 9-12 

3. Andersun: # b p^s. 'jfiq-'y/a cxs. 1-4. 6,7,10,1?; H 6 pps. 573-574 exs. 1- 
3, 5,8,10,12, rni«; 7 p, 577 exs- 1-3, p. 5/7-578 exs» 1-7 

4. Lewis: # 5 p. 54b r ^,3,h.9; > o pps. 54b..b4ft exs. 1,4,5,6,7,10,15. 
17,18, pps. 554- '.57 ^x'^. 17, 9,13.14; ;/ / p, 546 exs. 12-14 

5. Nichols: # 5 p. 9b oxs. ^-4; -j 6 pps. .S0I^30<! exs. 1,2,4,6,9.12,14; # 7 

p. 35? exs. DPS, 4?9-4'0 ex-,. '.i,iO,?,%?5 
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SFLF EVAIUATION II W/UUf^ 

1. Do each of the followniy to«iitru».ti lu iri.- usmim straiqht. edge and compass: 
a) Copy this segment: ^ 



/ 



b) Copy tjK\ 



c) Bisect m the fiqure belov/: 



2, Copy this trianyle u»in<4 tht^ A.i,.A, ntnth«^d. 
t 



3. Divide this segment into 3 congruent parts. 



4. Construct a line parallel to line L through point P. 
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SELF EVAIUATION (c j^t. ^ 



5. Construct a line perptndicuUr to line I through point P: 



6. Construct an isosceles right triangle: 



/ 



7. Construct a 60° angle: 



o 
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SELF EVALUATION !cont.) 



8. Given a circle wUh center 0 anJ a point P on the circle. Construct a 
line tangent to tho circle jt" P. 



9, Inscribe a circle in the triangle: 




If you have mastered the Behavioral Objectives, take your LAP Test. 
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1. Moise, Downs: Gennh nry (Addnon WcsIcm/ PuhM^.'»inf4 Co», Inc., 1964). 

2. Jurgensen, Donnellv, DolcjdT.i • Modt^rn tiecmtilry. Structure and Method 
(Houghton MiftHn Co., 106^). 

3. Nichols, Palmer, Schacht: Modern Geometry (Holt, Rinehart and Winston, 
Inc., 1968). 

Lewis: Geometry. A Contemporary Course (E. Van Nostrand Co,, Inc., 1968). 
5. Anderson, Garon, Gremlllion: School Mathematics Geometry 
(Houghton, Mifflin, Co., 1969). 
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